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The nine standard models include over 500 alter- 
native equipments and motive powers—there is in 
fact a machine for practically any requirement. 


Larger machines supplied to order. 


Study the above range and ask for particulars of 
the machine to meet your conditions. 





Retain this page for reference. 
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A Seven-Day Journal 


A Proposed Scottish Gas Grid. 


THE announcement is made that Sir Arthur Rose, 
Commissioner for the Special Area of Scotland, has 
appointed Mr. Birkett Wylam, Chief Inspector for 
Scotland under the Alkali, &c., Works Regulation 
Act, as his expert.adviser in connection with pro- 
posals, which he has under consideration, as to the 
possibility of establishing a regional gas grid within 
the industrial area of Lanarkshire and Renfrewshire. 
The announcement is an important one, in view of the 


bridge, to modernise its coke ovens and thus make 
available a large volume of cheap gas. The offer was, as 
recorded in these columns, rejected by the Glasgow 
Corporation, a like answer being given to the offer of 
cheap gas from the new coke ovens, which, at a cost of 
£250,000, are to be installed by Simon Carves, Ltd., 
of Manchester, at the Polmadie Works of William 
Dixon, Ltd., of Glasgow. The inquiry to be made by 
Sir Arthur Rose may make possible some arrange- 
ment which will benefit the industries of the areas 
concerned. 


Burst Valve on Leicester Water Supply. 





On January 8th a burst occurred on the Derwent 
Valley Water Board’s 33in. diameter pipe line by 
which Leicester is supplied with water from North 
Derbyshire. In view of the somewhat sensational 
reports as to the extent and effects of this failure, 
which were quickly circulated and taken up by the 
popuiar Press, engineers will be glad to know the 
actual facts of the case, as sent to us by the Board. 
The trunk main affected extends from Ambergate 
to Cropston, near Leicester, a distance of 30 miles. 
The northern half of this length consists of a single 
line of pipes, 40in. and 33in. diameter, with a branch 
supplying Derby. ‘This portion was laid, and is 
maintained, by the Derwent Valley Water Board, 
whilst the southern half, a double line of 32in. pipes, 
is owned by the Leicester Corporation. The burst 
took place where the pipe line divides, just to the 
north of the Board’s meter house at Sawley, the 
valve connecting the two lines being split in two. The 
escape of water was quickly shut off by automatic 
self-closing valves, and no damage was done thereby. 
The supply to Leicester was resumed twenty-six 
hours after the burst, and no inconvenience was 
caused, since only part of Leicester’s supply is derived 
from this main, and the Leicester Corporation has 
service reservoirs and pumping stations capable of 
maintaining full supply for more than this period. 
Examination of the body of the broken valve has 
failed to reveal any defect in quality or thickness of 
metal. The displacement of the broken halves, 
however, suggests that one or other of the two lines 
of pipes between which it formed a rigid connection 
has settled slightly on the soft and water-logged sub- 
soil, and thereby imposed heavy stresses on the valve, 
quite apart from the 70 tons of horizontal thrust 
which it transmitted. A slightly flexible joint will 
be provided on one side of the replacement valve, 
and the unbalanced thrust will be taken up by tie rods. 


New Naval Orders. 


Tue Admiralty announces that, subject to the 
settlement of certain points of detail, it has decided 
to entrust the contracts of the 1934 programme 
mentioned below to the following firms :—The hull 
and machinery of H.M. submarine “ Spearfish ’’ is 
to be built by Cammell Laird and Co., Ltd., at Birken- 
head ; the “Spearfish” is one of two small quick 
diving class submarines of 670 tons, the other ship 
being built at Chatham Dockyard. The machinery 
of H.M. “‘ Aurora,” the 5200-ton ** Arethusa ’’ class 
cruiser, to be built at Portsmouth Dockyard, is to be 
constructed by the Wallsend Slipway and Engineering 
Company, Ltd., of Wallsend-on-Tyne. It will have a 
designed output of about 64,000 s.h.p., which will 
give a designed speed of about 32} knots. 


recent offer by William Baird and Co., Ltd., of Coat- | 


industry, and he appealed to industrialists and 
educationists to apply their minds to finding a solution 
of that problem. There was also the equally serious 
matter referred to in a speech made by the late Sir 
Alfred Ewing, in which it was said that the engineer’s 
gifts had been grievously abused, that man was 
| ethically unprepared for so great a bounty, and that 
| the command of Nature had been put into his hands 
| before he knew how to command himself. On a 
| solution of that problem would depend the whole 
| future of the human race. Mr. Robert Wilson, Vice- 
| Chairman of the Governors, stated that the extension 
| opened had cost £38,000, and was a complete unit 
|in the total scheme. For the second section an 
|expenditure of something like £60,000 would be 
| necessary, and the Governors had been successful 
|in making arrangements for the financing of that 
| section. They now proposed that the cost of the 
| third and final section of the extensions should be 
| financed by public subscription. 





Empire Air Mails. 


AN important deputation consisting of representa- 
tives of the Air Ministry and the Post Office left 
London on Tuesday, January 29th, for India, Siam, 
Singapore, and Australia, where certain proposals 
with regard to the improvement and acceleration of 
Empire air mail services will be discussed. In the 
deputation the Air Ministry is represented by Mr. 
F. G. L. Bertram, the Deputy Director of Civil 
Aviation, and by Mr. T. L. E. Guinness, the Parlia- 
mentary Private Secretary to the Under-Secretary of 
State for Air. The Post Office delegation consists of 
Sir Frederic Williamson, the Director of Postal 
Services, and Sir Edward Campbell, the Parlia- 
mentary Private Secretary to the Postmaster-General. 
It is also likely that arrangements will be made for 
similar conferences in South Africa. Among the 
subjects to be discussed are the readiness of the 
Dominions and Colonies to agree to the sacrifice of a 
certain postal revenue in sending all first-class mail 
by air without surcharge in order to afford loads 
sufficient to justify additional services, and the capital 
outlay necessary in providing ground organisation 
to enable the aeroplanes to fly by night as well as 
day. The proposed services include a twice weekly 
service to Australia and South Africa, a thrice weekly 
service to Singapore and East Africa, and one four 
times weekly to India, with schedules of two days 
to India, 2} days to East Africa, four days to Cape 
Town and Singapore, and seven days to Australia. 
An extension of the route in the Far East is also 
contemplated. 


A Colloidal Fuel Development. 


On Wednesday, January 23rd, at the Cardiff 
works of Wyndhams Marine Patents (1928), Ltd., 
an official demonstration of a new process for the 
manufacture of liquid coal or colloidal fuel was 
given. The process has been invented by Mr. Stephen 
L. Wyndham, and a company, styled Wyndhams 
Liquid Coal Company, Ltd., has been formed under 
the chairmanship of Sir Rhys Williams to manufac- 
ture the machinery required and to develop the 
process. The test unit was demonstrated by Mr. 
H. E. J. Camps, one of the directors, who pointed 
out that the mixing and grinding of the washed duff 
and Anglo-Persian oil fuel was effected by purely 
mechanical means. 99 per cent. of the particles in 
the final stage of milling was, he said, guaranteed 
to pass through a 200 I.M.M. mesh screen. The 
fuel was preheated to about 200 deg. Fah. on its 
way to the burner, a fuel pressure of from 15 lb. 
to 20 lb. and an air pressure of 2 lb. being employed. 
It was utilised to raise steam in a 6ft. dia. cross- 
tube vertical boiler, and the flame appeared to be 
clear and without smoke. Samples of the fuel after 
twelve months’ storage were inspected, and no 
change in composition was evident, which was taken 
to indicate complete stabilisation. The plant demon- 
strated was designed to produce about 100 tons 
of fuel per week of 160 hours, and its cost was about 
£1000. Although under the Wyndham process a 
coal content of 60 to 70 per cent. can be used, the 
most suitable mixture for general work is given as 





Heriot-Watt College Extensions. 


THE first section of the extensions of the Heriot- | 
Watt College, Edinburgh, which, when complete, 
will mean a block of buildings extending from 
Chambers-street to the Cowgate, was opened on 
January 22nd by Sir Godfrey Collins, the Secretary 
of State for Scotland. The section is a three-storey 
block, fronting the Cowgate, and is to be devoted to 
the teaching of printing and engineering. A gym- 
nasium, dining hall, and kitchen have also heen 
provided. Sir Godfrey Collins, in his speech, made 
particular reference to printing as one of Edinburgh’s 
chief industries, and to his own personal interest 
in it as @ printer and publisher. He appealed to 
the youth of Scotland, while regarding such colleges 
as providing in full measure the surroundings in 
which they might be nurtured and the ladder by 
which they might climb, to remember that what 
they got in these colleges were simply aids for their 
own efforts and that they must show their courage, 
initiative, self-reliance, and tenacity. A real problem 
that had to be faced to-day was, he said, that of 
synchronising the gearing between education and | 











half coal and half fuel oil. 


A Five-Year Road Plan. 


In proposing the toast “* The City of Birmingham ” 
at the annual banquet of the Birmingham Jewellers’ 
and Silversmiths’ Association on Saturday evening, 
January 26th, Mr. Hore-Belisha said that the National 
Government had decided on a Five-Year Plan for 
the roads. The divisional road engineers were, he 
said, being instructed to get into touch with highway 
authorities at once with a view to selecting the 
schemes to be approved as the first instalment of the 
programme so that all necessary preliminaries and 
details might be settled without delay. Henceforth, 
highway authorities, the Minister suggested, would 
be able to lay their plans in the knowledge that a 
comprehensive view would be taken of their require- 
ments, and that their projects were not likely to 
suffer from the disabilities inseparable from a hand- 
to-mouth policy, with all the uncertainty which 
that entailed. Nor would they suffer from the 
disadvantage of being kept in suspense for decisions 
until too late in their own financial year. The 


for the improvements which highway authorities, 
thinking ahead and arranging ahead, could reasonably 
be expected to carry out in that period. The 
Government aimed at the elimination within five years 
of all weak bridges in the possession of railway and 
other statutory owners, which most seriously limited 
the free flow of traffic. Further, wherever the traffic 
conditions required the provision of dual carriage- 
ways, footpaths, and cycling tracks, the removal 
of blind corners, the circumventing of the dangers 
of cross roads, the reduction of camber, and the 
effecting of super-elevation, grants would be made 
contingent on such approved works being undertaken 
on an adequate and modern scale. 


The Late Mr. Francis J. Blight. 


Ir is with deep regret that we have to record the 
death of Mr. Francis J. Blight, formerly the chairman 
and managing director of Charles C. Griffin and Co., 
Ltd., the well-known publishers of technical books. 
Mr. Blight, who died on Sunday morning at his 
home, Belstone Tor, Mill Hill, had been ill for some 
time. He was in his seventy-seventh year. Through- 
out his long association with the firm of Griffin, 
until his retirement in 1931, Mr. Blight exercised 
an important influence on the spread of technical 
knowledge by providing an ever-increasing number 
of scientific and technieal books on all branches 
of modern industry. In his early life he spent 
some time as a draughtsman with John Spenser 
and Sons, of Newburn-on-Tyne, and was later an 
assistant to Mr. Edward Whitaker, the architect 
for the Great Northern Railway. After some years 
with Messrs. J. and A. Churchill, publishers of medical 
and technical books, Mr. Blight joined Charles 
Griffin and Co., Ltd., in 1894, and in 1907 was made 
a director of the firm and began his real life’s work. 
He was a Freeman of the City of London, a member of 
the Iron and Steel Institute, and the Faraday Society, 
and a Fellow of the Royal Society of Edinburgh. 


The Claude Sea Power Scheme. 


News was received recently that when lowering 
the tube from the Claude ice making cargo vessel 
‘** Tunisie ’’ off Rio de Janeiro, the anchoring weight 
became detached and was lost, and that operations had 
to be suspended until the weight could be replaced. 
Monsieur Georges Claude has now cabled to the effect 
that he has been obliged to abandon an enterprise 
that was being delayed indefinitely by all kinds of 
difficulties. It was in 1929 that a first installation 
for producing energy from the difference of tempera- 
tures of surface and deep sea water was begun in 
Cuba, and on account of accidents when laying the 
pipe from the shore to deep water it was only possible 
to put the small experimental power plant in opera- 
tion in October of the following year, when it produced 
20 kW. Monsieur Claude declared himself satisfied 
with this technical achievement, but the commercial 
possibilities for the distribution of electrical energy 
were far from encouraging, and he therefore modified 
his plan by utilising a vertical tube from a ship 
equipped with ice-making plant, the idea being that 
it would be possible to improve the conditions of 
existence in tropical countries by manufacturing 
huge quantities of ice at very low cost. The cargo 
ship “ Tunisie,’ fully described in THE ENGINEER 
of October 5th, 1934, was fitted out Jast year for that 
purpose, and proceeded to Brazil, where the lowering 
of the vertical tube into the sea appears to have 
offered difficulties quite as serious as the laying of 
the horizontal pipe off the coast of Cuba. 


The London Iron and Steel Exchange. 


Tue fifteenth annual dinner of the London Iron 
and Steel Exchange was held on Tuesday evening, 
January 29th, under the chairmanship of the Right 
Hon. Lord Greenwood, the Chairman of the Manage- 
ment Committee. Over 260 members and guests were 
present, and a prominent note in all the speeches was 
the steady and certain revival of the iron and steel 
industries and the associated trades. The toast of 
‘““The London Iron and Steel Exchange ” was pro- 
posed by Mr. Ernest A. Brown, the Secretary 
for Mines. The consumption of coal in the iron 
and steel industries had risen, Mr. Brown said, 
from 12 million tons in 1933 to between 17 and 18 
million tons in 1934. In his reply, Lord Greenwood 
deplored the efforts which were now being made to 
remove skilled workers from northern industry and 
transplant them elsewhere. He hoped that it would 
be possible to reabsorb them in the industries they 
had helped to build up. The toast of “‘ The Guests ”’ 
was proposed by Mr. James Whitby, Chairman of 
the Directors of the Exchange, who coupled it with the 
names of Mr. Alexander Williamson, The Master 
Cutler of Hallamshire, and Sir William Prescott, the 
Chairman of the Metropolitan Water Board. The 
Master Cutler said that Sheffield had recently been 
spending money, and one firm had put down the 
most modern steel melting plant in the world. Special 
attention was being paid to steels for aircraft con- 
struction. Sir William Prescott referred to the 
statements of the chairmen of our leading joint 
stock banks, which, he said, encouraged the view 
that there was a real revival in our iron and steel 
trades and our great engineering and shipbuilding 





five-year programme would, he said, make provision 





industries. 
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TTURBINE-DRIVEN PuMPS FOR SYDNEY WATERWORKS. 


N the year 1902, as the result of a prolonged 
drought in New South Wales, the Prospect 
Reservoir upon which the City of Sydney depended 
for its water became nearly empty. In order to 
relieve the situation, the Government decided to 
pump up water from the Nepean River, 14 miles 
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away. They therefore cabled to England for two 
pumping sets, requiring them to be so designed that, 
after fulfilling their emergency duties, they might 
be permanently employed elsewhere for work entail- 
ing delivery of water against three times the original 
head. The order was placed with Messrs. Parsons 
who met the conditions by supplying two units, each 
consisting of a steam turbine directly coupled to three 
centrifugal pumps in the same line, the pumps being 
arranged for working in parallel or in series according 
to the head required. 


Not much need be said about the turbines, as they 
were of the standard construction of the period, 
except that in view of the nature of their work the 
ordinary speed governors were omitted, runaway 
governors only being fitted. The turbines were 
designed to take steam at a pressure of 150 Ib., and, 
of course, to exhaust into condensers. The cooling 
water for each condenser was obtained by arranging 
the flow through the latter to be in parallel with the 
main suction flow through the pumps, and diverting 
the required quantity of water through the condenser 
by means of a butterfly valve in the suction main. 
Each condenser was served by a pair of air pumps of 
the reciprocating type, driven by cranks at the ends 
of a cross shaft above the high-pressure pedestal of 
the turbine. The cross shaft received its motion 
from the turbine spindle by means of worm 
gearing. The lubricating pump for each unit was 
operated by a lever from one of the air pump con- 
necting-rods. 


The first and larger of the pumping sets was 
designed to deliver 4-5 million gallons of water per 
day of twenty-four hours against a total head of 
240ft., this being the head required for the emergency 
duty. This output was to be obtained by operating 

‘ the three pumps in parallel. For their permanent 
duty they had to be operated in series, the output of 
the set being then 1-5 million gallons per day against 
a head of 700ft. The general arrangement of this 
unit, with the pumps connected in parallel, is illus- 
trated in Fig. 34. The three pumps were all exactly 
similar to each other, and their parts were inter- 
changeable. Each had its own independent shaft 
and pair of bearings, flexible claw couplings connecting 
the shafts to each other and to that of the turbine. 
The pump casings were divided along a horizontal 
joint. Each contained an open-sided runner, 11- Sin. 
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The Development of Parsons Industrial 
Tutbo Machinery. 


IV. 


(Continued from page 91, January 25th.) 


diameter, constructed with a central web carrying six 
curved vanes on each side. This runner revolved in a 
close-fitting chamber, the sides of which were formed 
of the ends of hollow cast iron bushes, fitted in the 
casing. The arrangement of runner and bushes is 
shown in Fig. 35. Water entering the inlet branch 
of the pump, which had a diameter of 1lin., divided 
into two streams, one flowing to each end of the 
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casing, and reaching the runner through an annular 
bell-mouthed passage round the shaft. In these 
passages were two small six-bladed impellers, 6-5in. 
in diameter, on either side of the runner. Between 
each pair of impellers was a row of guide blades pro- 
jecting inwardly from the above-mentioned bushes. 
The object of these small impellers was to impart a 
sufficient axial velocity to the water before it was 
acted on by the runner. The latter ran normally at 
about 3200 r.p.m., thus having a peripheral speed of 
about 160ft. per second. The runner and impellers 
were all of cast bronze. A short radial difftiser 
chamber surrounded the rtinner and led to the voliite, 
whence the water was discharged through a 10in. 
outlet branch. 

The shaft was packed by labyrinth glands provided 
with water seals. Its end play was limited by a 
thrust bearing. The riinning bearings were all of the 
tubular type, consisting of a central bush surrounded 
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by three loosely fitting concentric perforated tubes. 


New South Wales. 


e loc Every care was taken to make an 
Oil finding its way between the tubes formed a sort | accurate determination of its performance, all meters 
of cushion which damped out all vibrations and per-| and gauges for measuring quantities and pressures 


Tasie ITT.—T'ests of Turbine-driven Centrifugal Pumps for Sydney Waterworks. 


Test No. . 
Date of test 
Nature of test .. = 
Duration of test, hours .. a 
Steam pressure gauge, lb. per square inch .. cd ots 
Vacuum (barometer, 30in.}, inches glee ae eS 
Temperature of steam, deg. Fah. .. 
Speed of pump, r.p.m, 
Delivery pressure, lb. per square inch—First pump 
Second pump. . 
Third re Ay 
Suction lift, feet ae a 
Total lift, feet .. ; 
Millions of gallons per day (Venturi meter * 
Millions of gallons per day iia sane Ae 
Water horse-power .. ue 
Steam per water horse- -power, Ib... 


shaft to rotate about its own centre of 


mitted the 
gravity. 
Before leaving the works of the makers the unit 





1 2 3 | 4 
27.1.03 3.2.03 
Full load Full load Overload Superheat 
2-0 | 1-54 1-2 1-55 
57 } 57 84 55 
27-81 27-93 27-73 27-91 
Saturated | Saturated Saturated 397-7 
3300 | 3330 3710 3340 
97 102 130 103 
206 208 263 } 210 
326 318 393 } 323 
ll ll } 11 
762 744 917 756 
1-573 | 1-499 1-689 | 1-503 
1-623 | 1-513 1-723 | 1-555 
252 235 326 239 
27-93 30 - 67 28-83 | 27-89 


being duplicated. A summary of the results obtained 





is given in Table IIT. 








FiG. 37—SYDNEY No. 2 PUMP 


was tested by Professor John Goodman, of the York- 
shire College, Leeds, on behalf of the Government of 
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The steam pressure, as will be seen, was extremely 





on three of the four tests it was less than 40 per 


of the pressure for which the turbine was 




















remarkably steady throughout, and the steam 
consumption was well under and the power above 
the makers’ guarantee.... I do not know of any 
authentic results of centrifugal pump tests that 
can compare favourably with them, and when it is 
borne in mind that the steam pressure was only 
57 lb. per square inch in three of the trials, the 
results must, I think, be regarded as exceptionally 
good.” 

The second pumping set, in contradistinction to 
the first, was designed for its three pumps to work 
in series when on emergency duty, and in parallel 
when on permanent duty. Under the emergency 
conditions the delivery was 3-5 million gallons per 
day against a head of 240ft., while the permanent 
duty was 10 million gallons per day against 80ft. 
head. The arrangement of the set was on exactly 
similar lines to those of the larger unit illustrated 
in Fig. 34 above. The details of the pumps themselves, 
however, were somewhat different, as will be seen 
by reference to Fig. 36, which shows their essential 
features. They were all three similar to each other, 
with 16in. inlet and 14in. outlet branches. As in 
the previous design, water was caused to flow axially 
along the shaft from each end, to be discharged into 
the volute at the centre, but in these pumps no 
centrifugal runner at all was employed. All work 
on the water was done by two sets of axial impellers, 
which forced it from the ends to the centre where the 
opposing streams were deflected outwards to mingle 
in the volute. 

As at first constructed, each pump had eight 
impellers on each side of the central outlet, alternating 
with fixed guide blades. The height of the impeller 
blades which acted first on the water was 1-75in., 
that of the blades which gave the final velocity 
being lin. The results of preliminary tests of the 
pumps pointed to the conclusion that they would 
do better with fewer impellers of somewhat modified 
dimensions, and the final arrangement was as shown 
in Fig. 36. Only six impellers were employed in 
each group instead of eight, the two nearest the 
centre being eliminated and their places filled up by 
distance collars. The water was first acted upon 
by a four-bladed impeller, 8-5in. in diameter and 
of 6in. pitch, with blades 1-75in. long. This impeller 
worked in the bell-mouthed end of the annulus 
and had a tip speed of about 93ft. per second at the 
normal running speed of 2500 r.p.m. It was followed 
by five twelve-bladed impellers, all of 10in pitch 
and 7-625in. diameter, with blades 1-3lin. long. 
The water was guided into each of these five impellers 
by a row of fixed blades projecting inwards from the 





casing. A minimum clearance of in. was allowed 
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designed. In spite| over the tips of all impellers and guide blades. The 
of this fact, the] reduction in the number of impellers gave the pump 
steam consumption | the characteristics desired and much improved its 
was far and away| performance. A photograph of this pump in position 
below the figure of] is shown in Fig. 37. 
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FIG. 38—GENERAL ARRANGEMENT OF TURBO-COMPRESSOR FOR GOLD MINE—1902 


had been guaranteed 
with a steam pres- 
sure of 150 Ib., and 
a delivery at the 
rate of 1-5 million 


gallons per day 
against a head of 
700ft. The results 


of the tests were 
stated by Professor 


Goodman to have 
been “very good 
indeed.” In his 


report he said: “ 

Everything ran per- 
fectly. The head 
and quantity of 





water delivered were 





The year 1902 was noteworthy for the variety 
of new industrial machinery designed to take advan- 
tage of the steam turbine as a prime mover. During 
this year, in addition to the large amount of turbo- 
generating machinery for power stations, the Heaton 
Works were occupied, as we have already seen, with 
the construction of a turbo-compressor for chlorine 
gas, a turbo-blower for blast-furnace work, a motor- 
driven unipolar dynamo, and turbo-pumps for water- 
works duty. Another important piece of work 
undertaken during the same period was a turbine- 
driven air compressor for a gold mine at Johannes- 
burg. This plant had to be capable of compressing 
4000 cubic feet of free air per minute to a gauge 
pressure of 80 lb. per square inch. This pressure was 
much greater than anything previously attempted 
with turbo machinery, and, as will be seen later, the 
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compressor unfortunately failed to realise the antici- | end for driving the reciprocating oil pump, and a| of the piston. 
Such occurrences have} cam at the other from which the steam relay valve | 80 lb. per square inch, the piston was forced down 


pations of its designers. 


been so very rare in the history of the Heaton Works | obtained its jigging motion. 
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FIG. 39—SECTION THROUGH TURBO-COMPRESSOR FOR GOLD MINE—-1902 


that this one might have been passed over in silence, 
without fear of creating in any way a false impression 
ot the practically uninterrupted march of progress. 
Nevertheless, as the machine in question marked an 
important development in the development of turbo- 
compressors, and influenced future designs by the 
lessons it taught, some account of it may be properly 
included in these articles. 

The plant consisted of a two-stage air compressor 
driven directly by a steam turbine at 5000 r.p.m., 
its duty, as mentioned above, being to compress 
4000 cubic feet of air per minute to a pressure of 
80 Ib. per square inch. A few words may first be 
said about the steam turbine itself, which is interesting 
as it illustrated the final development of the double- 
flow, single-cylinder design for live steam. It worked 
with saturated steam at 130 lb. per square inch gauge 
pressure, and exhausted into a surface condenser. 
The general arrangement of the whole plant is shown 
in Fig. 38, while in Fig. 39 is given a section through 
the turbine and compressor. Steam entered the 
turbine at the centre and exhausted at each end 
of the cylinder. The turbine contained twenty-four 
pairs of blade rows on each side of the steam inlet. 
The blades were arranged in six groups, increasing 
in height from 0-5in. to 2in. The rotor had three 
diameters, 8in., 9-5in., and 13-25in. respectively, 
the diameters, as will be noticed, not following the 
general practice of increasing consecutively in the 
ratio of 1: 4/2. 

The turbine was provided with two centrifugal 
governors driven from the end of the shaft. One of 
these governors controlled the speed of the unit, 
while the other acted simply as an emergency 
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FiG. 40-ARRANGEMENT OF GOVERNOR GEAR OF TURBO -COMPRESSOR 


governor to shut it down entirely in case of over- 
speed. The cross shaft, from which the governor 


spindles received their motion, had @ crank at one 





the main governor 
valve. 
Fig. 40. Adjustment of 


speed was provided for 
by a hand wheel and 
screw, which varied the 
tension of the regulat- 
ing spring and 
modified the position 
of the fulerum of the 
governor lever. There 
was also, on the end of 
this lever, an adjust- 
able weight which 
enabled the speed to 
be regulated within 
very fine limits. An 
air - pressure unloading 
device, the function of 
which was to reduce 
the speed of the tur- 
bine, and, therefore, the 
work done by the com- 
pressor, as soon as ever 
the air pressure attained 
a predetermined limit, 
was also incorporated 
in the governor gear. 
Details of this device 
are given in Fig. 41. 
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mounted on the top of the cylinder and contained 
valve 
Details of the governor gear are shown in 


It consisted of a small piston continually pressed 
upwards by a lever, from the other end of which a 
weight was suspended. A spring acting in conjunction 










it uncovered a port in the cylinder. The pressure 
air was thus given access to the underside of another 


piston, which was connected by levers to the governor 


and the runeway stop 
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Fic. 41—AIR UNLOADING DEVICE 


sleeve. It will therefore be seen that, as soon as the 
delivery pressure reached the maximum desired, the 
governor sleeve was moved just as it would have been 
in the event of an increase of the turbine speed, with 
the result that the throttle valve was closed and the 
work of the machine reduced. The runaway valve, 
when tripped by hand, or automatically in the event 
of the machine overspeeding, was instantly closed 
by a weight hanging down at the side of the turbine 
and enclosed in a casing. The rods by which it was 
suspended were duplicated between two crossheads, 
as will be seen in Fig. 40, in order to clear the steam 
pipe leading to the steam chest. A lever was provided 
to enable the runaway valve to be reset by hand after 
it had been tripped. 

Amongst the general features of the installation will 
be noticed the reciprocating air pumps, directly 
driven by a high and low-pressure steam cylinder, but 
furnished with a crank shaft and fly-wheel to equalise 
the effort. The end of the crank shaft carried a large 
spur wheel gearing into a smaller one on the shaft of 
the cireulating water pump. This pump furnished 
cooling water, not only to the condenser, but also to 
i the air cooler and to the jacket of the compressor, the 
three supplies being in parallel. 

Coming now to the compressor, both high and low- 
pressure portions were contained in a single cylinder. 
The low-pressure blading compressed the air to 25 lb. 





with the weight gave a further means of adjusting 
the amount of the upward pressure on the piston. 
Air at the delivery pressure acted on the top side 








per square inch, when it was led out of the cylinder to 
a cooler beneath. After cooling it was returned to 
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the cylinder and raised to its final pressure. The two | drum type, driven by reciprocating engines. Machines 
stages were divided by an internal gland consisting | of this kind were not only cumbersome and expensive, 
of a brass casting with four packing ribs. In the low- | but they had the further disadvantage of becoming 








FiG. 42—TURBO-EXHAUSTER FOR COLTNESS 


pressure stage of the compressor there were thirty-six 
pairs of blade rows varying in height from 1-25in. to 
0-75in. on a rotor diameter of 19-25in. The high- 
pressure stage also comprised thirty-six pairs of blade 
rows on the same rotor diameter, these blades, how- 
ever, varying in length from 0-5in. to 0-3lin. The 
blading material for both stages was brass. The 
intercooler was of the surface type, and comprised 
1064 brass tubes, 0-625in. in diameter, arranged to 
give the water four passes through the cooler. 

When the machine was tested with an inlet air 
temperature of 79 deg. Fah. the temperature rose to 
359 deg. Fah. after the air was compressed to 25 lb. 
per square inch in the first stage. The temperature 
was then reduced to 108 deg. Fah. in the intercooler 
and the air returned at this temperature to the com- 
pressor. At the outlet of the high-pressure stage the 
air temperature was 360 deg. Fah. When on test 
the machine would not give the required final air 
pressure of 80 1b., and after numerous alterations to 
the blading with the object of increasing the delivery 
pressure the cylinder cracked across the internal dia- 
phragm. The accident may have been largely due to 
initial stresses in the casting, but it was certainly 
rendered more liable by the large temperature differ- 
ence across the metal at this point, which amounted 
to about 250 deg. Fah. Owing to the delay in 
delivery caused by the trouble in getting the desired 
air pressure, and by the accident to the cylinder, the 
order for the compressor was cancelled and it never 
left the Heaton Works. 


TurBO EXHAUSTERS FOR THE COLTNESS IRON 
COMPANY. 


Until the early years of the present century the 











IRON COMPANY—1903 


so quickly clogged with tar from the gas that they had 
to be opened up and cleaned every few weeks. The 
frequent stoppages of an 
exhauster for several 
days together for pur- 





was considered so satisfactory that two more, of 
the same capacity, were ordered for the same 
ironworks. 

Each of these machines was required to deal with 
28,000 cubic feet of gas per minute, maintaining a 
suction of 20in. w.g. at the inlet, and delivering the 
gas at a pressure of 8in. w.g. Each unit consisted of 
an exhauster directly coupled to a steam turbine 
running at 8000 r.p.m. The turbine operated with 
steam at 70lb. pressure at the step valve and 
exhausted at atmospheric pressure. It was provided 
with an ordinary centrifugal speed gc vernor, but no 
runaway governor was fitted, as any sudden and 
unexpected shut down of the set had to be avoided, 
as this would have caused serious trouble with the 
operation of the plant being served. A hand regu- 
lation of the governor permitted the speed to be 
varied to suit changes in the load, such as would have 
occurred when one or more of the furnaces was being 
blown. 

The general appearance of one of these units is 
illustrated in Fig. 42, while Fig. 43 shows the same 
machine with portions of the exhauster casing 
removed so as to expose the internal arrangements. 
The exhauster, as will be seen, consisted essentially 
of a curved cast iron pipe through which ran a shaft 
carrying three eight-bladed propellers. Each pro- 
peller had an overall diameter of 22in. and a boss 
diameter of 8in., so that the blades were 7: 5in. long. 
Between the propellers were fixed sets of guide vanes 
arranged in the form of flat spirals. The vanes pre- 
sented their edges to the air flow and offered no 
obstruction to the axial motion of the air, but served 
to destroy any rotary motion that it had acquired 
from the action of the propeiler in front. The nature 
of these stationary vanes is shown more clearly in 
Fig. 44. The glands where the shaft passed through 
the casing consisted of lead bushes, grooved internally 
to correspond with rings turned in the shaft, the whole 
forming a packing on the labyrinth principle. 








poses of cleaning, not 
to speak of the time 
and money spent in the 
mechanical repairs so 
often required by the 
plant, assured a welcome 
toany kind of machinery 
that could be relied on to 
handle large quantites 
of dirty gas in a more 
satisfactory manner. 
The problem was there- 
fore taken up by Messrs. 
C. A. Parsons and Co., 
who devised a_ very 
simple type of high- 
speed turbo blower and 
exhauster for the pur- 
pose. The first machine 
of the kind was con- 
structed at the Heaton 
Works in 1903 for the 
Coltness Iron Company, 
of Newmains, Lanark- 
shire. Its duty was to 
draw the gases from the 
blast-furnaces through 
the ammonia recovery 
plant and blow them 
through the washers to the boilers, where they were 
burnt for raising steam. The machine was put to 


























Fic. 43—TURBO-EXHAUSTER WITH COVER REMOVED 


machinery generally employed by ironmasters for , work early in 1904, and after running day and night 
dealing with large quantities of gas at low pressure | for several months without any sign of becoming 


from the blast-furnaces had been of the revolving | clogged 


or of other trouble, its performance 














Fic. 44—VIEW OF FANS AND STATIONARY VANES 


The satisfaction which the Coltness machines gave 
has already been referred to, and in 1907 a fourth 
unit was ordered. These replaced altogether twelve 
exhausters of the revolving drum type, the drums 
alone of which weighed together more than 100 tons. 
Other ironworks followed the lead given by Coltness, 
practically identical machines being supplied to Messrs. 
James Dunlop and Co., of the Clyde Ironworks, Toll- 
cross (illustrated on page 118) the Dalmellington Iron 
Company, of Ayr; and Dixon, Ltd., of Glasgow. The 
relatively small dimensions of the turbo exhauster, as 
compared with exhausters of the drum type, was a 
great point in their favour. The overall length of an 
18,000 cubic feet exhauster together with its steam 
turbine was only 18ft., the height 5ft., and the width 
3ft. 6in. Speaking at a meeting of the West of 
Scotland Iron and Steel Institute in 1907, the 
President, Mr. T. B. Rogers referred to the turbo 
exhausters, at the Clyde Ironworks, in the following 
terms >- 

‘** As far as they were concerned at the Clyde Iron 
Works, the turbo exhausters which they had had 
running now for something like 22 months, had given 
them no trouble whatever, and displaced five large 
exhausting machines of the blower description which 
filled the engine house from one end to the other, and 
which could not do the work efficiently of pulling the 
gas from, say, 160 tons of pig iron per day. These 
two little exhausters, however, at the present time 
were taking the gas from 260 tons of pig iron per day 
without any trouble, and doing it very effectively. 
With the engines, before, they were continually 
having engineers in the shop effecting repairs, and 
they had to run these blowers at something like 
100 r.p.m. The high speed at which they had to 
run the blower they found was knocking it to pieces, 
so that they had to leok around and do something. 
They considered first of all, an ordinary steam engine 
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with a piston, the same as worked on the reciprocating 
blowing engine for blowing air. They looked at this 
very carefully, but there were some things about it 
they did not like because of the tar that was in the 
gas. The next thing they considered was exhausting 
the gases with a gas engine and an ordinary piston as 


arranged on the steam engine. This they considered 
very carefully, and had plans and specifications from 
at least three firms; but again they considered... 
the trouble they expected they would get from tar in 
the gas.” 


(To be continued.) 








The Iraq Pipe Line. 


No. ITI. 
(Concluded from page 93, January 25th.) 


N our previous two articles we dealt with the 

. design and construction of the pipe lines and the 
pumping equipment. It now rema‘ns to make some 
reference to the de-gassing stations and the pro- 
visions for oil storage and transfer which have been 
made at the two Mediterranean terminal ports at 
Tripoli and Haifa. These terminals were officially 
opened on Saturday, January 19th, and Tuesday, 
January 22nd, respectively, the ceremonies being 
appropriately performed by the Comte de Martel, 
French High Commissioner for Syria, and Sir Arthur 
Wauchope, the British High Commissioner for 
Palestine. 

DE-GASSING EQUIPMENT. 

The oil is received from the wells at a pressure of 
about 5001b., and contains some forty .times its 
own volume of gases, principally methane, ethane, 
and propane. Some method therefore had to be 
devised which would collect the oil from a given 
group of wells and deliver it practically free of gas 
to the first of the main pipe line stations. It was 
finally decided to erect three de-gassing stations at 
points ranging from 2 to 4 miles north-east and 
north-west of the K-—1 station—see sketch map on 
page 75 ante. At these stations oil is gathered from 
four wells at Shurau, five wells at Baba Gurgur, and 
five wells at Hanjira. At each station there are two 
vertical high-pressure separators, one being a duplicate 
and standby for the other. A view of these gas 
separators is reproduced in Fig. 13; while that 
reproduced in Fig. 14 shows the Shurau de-gassing 
station with the low-pressure reducing tanks. Oil is 
admitted to the high-pressure separator at a pressure 
of 50 lb. and the gas, which is freed by the lowering 
of the pressure from about 500 Ib. to 50 Ib., is piped 
off and burned at a distance. The pressure remaining 
in the oil after de-gassing is still high enough to force 
the oil into the low-pressure separator tanks, of which 
there are two at each de-gassing station. The gas 
which is evolved in these tanks is also carried off and 
burned, and the oil, now free from gas, is gravitated 
through large 14in. diameter welded pipe lines to the 








main storage tanks at K—| station. The construction 
of this pipe line involved the laying of some 9500ft. 
of buried and treated 12in. line and about 
39,000ft. of lain. line. Any two of the three de- 
gassing stations are designed to handle the 3,000,000 
gallons of oil per day which are required to keep the 
main pipe line in full operation. They deal with this 
duty with a wide margin of safety, which is provided 
by the duplication of separators and tanks at each of 
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FiG. 13—GAS__ SEPARATORS 


the three stations. The duplication of equipment 
also allows inspection and repairs to be carried out 
without shutting down, and it further facilitates the 
special experimental work which is now being carried 
through on the flow characteristics of the individual 
wells. The high-pressure separators were supplied 
by the National Tank Company, of Tulsa, Oklahoma, 





and the low-pressure flow tanks by the Motherwell 
Bridge and Engineering Company, Ltd., the valves 
being made by Cranes, Ltd., the 12in. pipes by 
Stewarts and Lloyds, Ltd., and the I4in. pipes by 
the National Tube Company, of Pittsburgh. 

THE TERMINAL Ports. 

On page 124 we reproduce typical views of the 
Iraq Petroleum Company’s two terminal ports on 
the Mediterranean coast. They include storage tanks 
of large enough reserve capacity to give immunity 
against loading delays, and well-planned arrange- 
ments for the loading of oil tankers. A general lay- 
out of the two stations is given in Figs. 15 and 16. 
Some variation in the physical characteristics of the 
two sites led to different methods being adopted at 
the two ports. At Tripoli the site stands on ground 
which rises inward from the sea, to a height of 
about 200ft., and which, therefore, permits of a 
gravity loading scheme. On the other hand, there 
is here practically an open sea, with only the small 
shelter of a natural promontory, and that afforded by 
a small line of islands at the Tripoli Harbour, some 
3 miles d'stant. At Haifa, as our illustrations 
show, the installation is erected in flat sand dune 
country, which gives no possibility of loading by 
gravity ; much use is, however, being made of the 
facilities afforded by the newly constructed Haifa 
Harbour. Features common to both installations 
are the delivery of oil to the tank farm direct from 
the last of the main line pumping stations, T-5 and 
H-4respectively ; while a, in general, similar procedure 
has been followed in organisation, sea-line loading 
methods, and in signalling arrangements, fire-fighting. 
and other equipment. 


Tripott TERMINAL Port. 

As indicated in Fig. 15, there are installed at 
Tripoli fifteen standard 93,000-barrel oil tanks, 
with Wiggins pontoon pattern floating roofs. These 
tanks were built and erected by Messrs. Worms 
et Cie., in collaboration with other French firms. 
They are arranged in four rows, that at the 
highest elevation containing five, the next two 
three each, and the lowest row four. Oil can, if it 
be desired, be transferred from tank to tank, or lower 
to higher, at a designed rate of about 500 tons per 
hour in order to facilitate quick loading. The pump- 
ing plant is arranged in the transfer pump house, 
which is situated just below the lowest row of tanks. 
The pumping plant comprises a Worthington- 
Simpson centrifugal pump driven by a 185 b.h.p. 
Laurence, Scott motor. A suction and salvage pump, 
for the purpose of draining the oil from the sea lines, 
should this ever be required, is also provided, and 
this part of the plant is a duplicate of that provided 
at the main pumping stations. The plant provides 
for gravity loading from the highest tanks at 220ft., 
at a theoretical rate of about 1015 tons per hour, or 
755 tons per hour from the lowest tanks. 
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The loading berths are situated at distances of 
1420ft., 4400ft., and 5470ft. from the shore, and 
each is served by a double 12in. pipe line, reduced 
to 10in. at the end, so that a 10in. flexible hose can 
be used. There is about 50ft. of water at the loading 
berths, and in general an average of 1000 tons per 
hour can be taken as the loading rate. The mooring 
equipment at both stations was supplied by Brown, 
Lenox, Ltd., and the loading hoses by the Boston 
Woven Hose and Rubber Company. The sea lines 
of pipimg were pulled out in May last at both ter- 
minal ports, the 9000-ton Anglo-American oil tanker 


reclaimed area near to Haifa Harbour. At this point 
the oil dock is placed immediately west of the lee 
breakwater of the harbour, and is separated from the 
rest of the harbour by a jetty 1485ft. in length, 
parallel to the lee breakwater and a subsidiary jetty 
485ft. in length. The entrance between the jetty 
head, some 330ft. in width, is enclosed by a movable 
steel boom. This gives a dock depth of 33ft., which 
may later be deepened to 35ft. Space exists for two 
ships of 500ft. at the main jetty and for two more, if 
necessary, on the lee breakwater. An area of some 





3 acres is reserved for the Iraq Petroleum Company’s 








Fic. 14—DE - GASSING 


* Iroquois,” with a stern towing winch and cable, 
being chartered for that purpose. As is shown by 
Figs. 15 and 16, the sea lines at Tripoli run out fan- 
wise, while at Haifa they run parallel to each other 
and about 2600ft. apart. At each port the ship to be 
loaded is moored at the loading berth by the ship’s 
anchors and mooring buoys. For signalling between 
the ship and the shore, three methods are used— 
submarine telephone, Morse blinkers for night service, 
and a syren. Both ports are served by two 40ft. 
Thornycroft launches, propelled by 120 b.h.p. oil 
engines, each of which carries two ‘ whalers.”’ 
Haira TERMINAL Port. 

Turning now to the Haifa lay-out, it may be noted 
that the terminal port is connected to the Haifa—Acre 
railway and road by railway sidings and a road, 
an area of close upon 214 acres being enclosed by 
fencing. The ten 93,000-barrel tanks are of the same 
pattern as those installed at Tripoli, and were supplied 
by the Whessoe Foundry and Engineering Company, 
Ltd. They are arranged in two lines, one containing 
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FiG. 15—-PLAN OF TRIPOLI TERMINAL 


seven and the other three tanks. Water supply is 
obtained from local wells and three elevated 12,000- 
gallon tanks are provided. Power is obtained from 
the Palestine Electrical Corporation. Opposite the 
terminal, loading takes place at two berths, each 
4200ft. from the shore, and each served by a 12in. 
submarine pipe line divided at its seaward end into 
two 8in. branches carrying 8in. hoses. Loading is 
carried out at about 1000 tons per hour. The neces- 
sary pressure for loading is furnished by three Worth- 
ington-Simpson centrifugal pumps driven by 500 
b.h.p. Laurence, Scott motors. There is also a 
suction and salvage unit and a centrifugal booster 
pump for delivering oil to the storage tanks at the 


STATION AT SHURAU 


use, and other land for eventual tanks and pumping 
equipment. Provision has also been made at both 
terminal ports for future refining installations. 


ELECTRICAL EQUIPMENT. 


Reference in our description has already been made 
to the pump motors supplied by Laurence, Scott and 
Electromotors, Ltd., but considerable electrical 
equipment was supplied by the General Electric 
Company, Ltd., of Witton and London. This included 
some 500 ceiling fans of the latest direct-current 
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FIG. 16—PLAN OF HAIFA TERMINAL 


pattern for administrative offices, and fifty flood- 
lights of a narrow-angle enclosed pattern with dust- 
tight sockets for the lighting of the pumping stations. 
In addition to Osram lamps, the firm supplied large 
quantities of rubber-insulated cable, together with 
ironclad switchgear and other accessories. The cable 
was manufactured by the Pirelli-General Cable Works, 
Ltd., at Southampton, and comprises single-core, 
braided, twin lead-covered, and tough rubber- 
sheathed flexible cable and cords. All were supplied in 
2500-meg “ Vicma’’ grade insulation, which was 
specially designed to meet the conditions experienced 
in Iraq. 


CONCLUSION. 


In conclusion, we would express our indebtedness 
to the official description, entitled ‘“‘ The Construc- 
tion of the Iraq-Mediterranean Pipe Line: A Tribute 
to the Men who Built It,” which was issued by the 
Iraq Petroleum Company, Ltd., in October, 1934, 
and is a fascinating story of a great pioneer engineer- 
ing work. We have also to thank the various con- 
tractors who have supplied information for our brief 
survey. 
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New Steel Works in America. 


In a few weeks the National Steel Company 
will begin the construction of new mills and also purchase 
new equipment for enlarging and rehabilitating its present 
mills. At Detroit about £600,000 will be spent in thus 
improving the plant, with some £400,000 more for the 
works at Weirton. It is probable that the new mills will 
be near Gary, 30 miles south of Chicago, where the 
company owns 1000 acres of land with a long frontage 
on Lake Michigan to facilitate the delivery of ore and 
coal by steamers. It had been proposed to erect blast- 
furnaces, rolling mills, &c., and to build a “ model 
village’ for the workmen at an investment of nearly 
£10,000,000, but with the development of the present 
period of depression the plans were laid aside. Labour 
troubles, with government interference that aggravated 
these troubles, have been recent deterrents of progress ; 
but it has now been announced officially that the company 
has decided to spend about £2,500,000 on its new works 
and improvements. This action is in line with a recent 
statement from a large manufacturer to the effect that 
the much-vaunted possibilities of industrial regimentation 
and so-called planned economy have proved to be of no 
account, while the idea that scarcity promotes industrial 
recovery is shown to be fallacious. The strongest instru- 
mentality in recovery or revival, he said, is the existing 
system of free enterprise. In other words, the recently 
much-despised individualism. The new or improved 
competition in the steel industry, will, no doubt, act to 
cause improvement in the existing extensive steel works 
of the Chicago district. One of the companies not only 
has a varied line of products, but as an economy it operates 
its own quarry for limestone, equipping the quarry with 
the latest types of handling and sorting machinery, 
and carrying the furnace stone to Chicago in its own 
self-unloading steamers. 


American Steel Industry Challenged. 


In a rather remarkable paper prepared for 
the 1935 convention of the American Institute of Mining 
and Metallurgical Engineers, it is stated that the steel 
industry of the United States—the largest of all industries 
—has made no significant changes in either theory or 
fundamental design in the past seventy-five years. While 
many other process industries have been born and 
developed, or even revolutionised, during this period, the 
primary processes of making iron and steel are said to 
be still carried out along the lines laid by, and the equip- 
ment originated by Bessemer, Siemens, and Martin, and 
subsequently expanded to practically the modern scale 
by Carnegie, Schwab, and Captain Jones—1880 to 1900. 
It is claimed, in particular, that application of tho prin- 
ciples underlying the continuous counter-current physical 
and chemical interaction of solids, liquids, and gases has 
been lacking in this industry, although used successfully 
in the rapid evolution of chemical process industries. 
The driving idea in Carnegie’s work was the finding 
of new and better ways of making cheaper steel. Being 
a practical ‘‘ steel man,”’ technical progress was rapid 
while he dominated the industry. But with the industry 
grown so large no one man’s personal interest in its 
technical development could divert attention from the 
main business of making money from the new owners or 
the controlling financiers. Minor changes were made. 
but new developments were discouraged or frowned 
upon. Steel works increased in size, electric power 
and mechanical handling methods were introduced, 
but process equipment remained fundamentally 
unchanged. Ordinary steel—as distinguished from 
special and alloy steels—has grown neither better nor 
cheaper. And yet ordinary steel represents 90 per cent. 
of the industry’s production. The author outlines some 
possible lines of development and answers the expected 
objection of impracticability by quoting Dr. Arthur D. 
Little’s statement that: ‘‘ With monotonous repetition 
the new has been rejected by those presumably best 
qualified to appraise its worth.” 


American Freight Car Design. 


While recent developments in American railway 
passenger cars have received much publicity owing to the 
great reduction in weight and the use of special metals 
and welded connection, less has been heard of the numerous 
changes made and proposed in goods wagons. In a recent 
paper on the subject of the freight car of the future, certain 
possible changes were noted for box cars or covered 
wagons. First, a 5 to 1 proportion of load capacity 
to weight, which may be obtained by lightweight metals 
of a high tensile strength and by welding in place of 
riveting. Secondly, use of smaller cars for certain condi- 
tions of loading, but this is considered not warranted 
or desirable. Thirdly, cars capable of being loaded and 
unloaded from sides, ends, top and bottom; this also 
is considered undesirable, as requiring too many openings. 
Fourthly, cars capable of handling any commodity in 
any weather; this would necessitate complicated design 
and construction, with consequent extra weight and cost. 
It is much more convenient and economical to have cars 
for different kinds of service—open, covered, platform, 
hopper-bottom, refrigerator, cattle, &c. As to a proposed 
form of body transferable from a railway underframe to 
a motor truck chassis, it was considered that the container 
system is preferable, but that there should be uniform 
design and regulations to allow of free interchange on 
different railways for through carriage of containers. 
One new development is a water-tight covered car with 
hopper-bottom for carrying bulk cement, iime, pulverised 
coal, and other materials that must be kept dry, but can 
be handled in bulk and discharged by gravity. Hopper- 
bottom cars of aluminium, 70 tons load capacity, have 
carried sulphur and even wet coal without corrosion, 
while steel cars for coal require plates of extra thickness 
to allow for corrosion. Other hopper-bottom cars made 
of special steel having high tensile strength and high 
resistance to corrosion—and consequently thinner plates 
than in ordinary construction—have a ratio of 82 per 
cent. paying load to gross load of car and contents. 
Some welded 40-ton covered wagons, 42ft. long, weigh 





only 26 tons empty. 
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The Siemens Automatic Aircraft Pilot. 


>— 


detectors is translated by suitable means into a 
current of electricity in one direction or the other, 


N our issue of November 2nd, 1934, under the 
heading “An Automatically Stabilised Aero- 


plane,” we briefly described the outstanding features 
of the Siemens system for the automatic piloting and 
stabilising of aeroplanes. A Junkers single-engined 
all-metal monoplane was at that date on a visit to this 
country and we had been afforded an opportunity of 
inspecting it at Croydon Airport. We are now in a 
position to describe the system in greater detail. The 
Siemens ‘ autopilot,” as it is called, has been pro- 
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which current, flowing through an electromagnet, 
operates the valve of the associated servo-motor. 
The servo-motor comprises two connected pistons 
coupled, through links and levers, to the associated 
flying organ. The pistons work within a cylinder to 


one end or the other of which the valve, when it is 
moved, admits filtered oil maintained under pressure 
by an oil pump drawing its supply from a tank. 
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FIG. 1—DIAGRAM OF THE SIEMENS THREE-AXIS SYSTEM FOR THE AUTOMATIC 


duced by the company known as Siemens-Apparate 
und Maschinen G.M.B.H., of Berlin, for whom 
Siemens-Schuckert (Great Britain), Ltd., New Bridge- 
street, E.C.4, are the representatives in this country. 

In the first instance we will consider the system 
simply as a means of automatically stabilising an 
aeroplane in straight horizontal flight at a given 
altitude. Accidental disturbances, such air 
‘bumps ”’ or a movement of the centre of gravity of 
the machine caused by the shifting or dropping of part 
of its load, may result in the aeroplane departing from 
the condition of straight horizontal flight. These 
disturbances may cause the machine to yaw to the 
left or right off its course, to tilt either wing up and 
the other one down or to dip or raise its nose. In 
other words they may cause the machine to rotate in 
either direction about any of its three principal axes, 
the vertical, the longitudinal or the transverse axis. 
In a manually controlled machine the pilot counter- 
acts these departures by suitably operating the rudder, 
the ailerons or the elevator respectively. The 
autopilot ” consists of devices for detecting motion 
of the machine about any one of the three axes and 
of servo-motor mechanism which automatically 
operates the corresponding flying organs in accordance 
with the signals received from the detectors. 

As indicated in the diagram Fig. 1, the primary 
device employed to detect yawing of the machine off 
its course to the left or right is a magnetic compass. 
This compass may be remotely situated and is inde- 
pendent of the normal navigating compass on the 
pilot’s dashboard. For detecting tilting of the 
machine about the longitudinal axis a pendulum, 
swinging in a transverse plane and mounted near the 
centre of gravity of the machine, is used. The third 
detector, the duty of which is to signal any dipping or 
rising of the nose of the machine, consists of a pressure 
head of the Pitot tube type. If the nose of the 
machine dips the machine will start to dive and there- 
fore gain speed while if the nose rises the machine 
will start to climb and therefore lose speed. Hence a 
Pitot tube, a device primarily responsive to changes of 
speed, is also applicable as a means of detecting motion 
of the machine about the transverse axis. 


as 





Action on the part of any one of the primary 


Each of the three primary detecting devices 
responds to angular displacement of the machine 
about the associated axis. Thus the compass signal 
indicates the magnitude of the angle through which 
the machine has turned about the vertical axis. The 
pendulum signal is a measure of the angle through 
which the machine has rotated about the longitudinal 
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of the angle through which the machine has rotated 
about the associated axis. 

As in the case of almost every other system of 
automatic control, whatever its mechanism or pur- 
pose, the primary detectors are not, by themselves, 
sufficient for the object in view. In each case they 
would, if they acted alone, cause the machine to 
return to the prescribed alignment with a certain 
amount of momentum about the associated axis. 
As a result the machine would be carried through and 
beyond the prescribed alignment thereby inducing the 
detector to signal a reverse departure. In this way 
the single original departure would be converted 
into an oscillation of the machine about the same 
axis. This oscillation might either die out or build 
up according to the relationship between the strength 
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STABILISATION OF AIRCRAFT 


of action of the flying organ and the natural resistance 
of the machine to motion about the associated axis. 
To supplement the primary detectors, responsive 
solely to angular displacement, there are required 
secondary detectors which shall be responsive to 
angular velocity about each of the three principal 
In each case these secondary detectors consist 
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FIG. 2—DIAGRAM OF SEPARATE RUDDER CONTROL INSTALLATION 


axis. In the case of the pressure head the steeper the 
dive or climb the greater will be the gain or loss of 
speed experienced by the machine and consequently 
the greater will be the disturbance of the pressure 
conditions prevailing in the two sections of the dia- 
phragm box to which the pressure head is connected. 
Hence in this case also the signal received is a measure 


of a gyroscope with its spinning axle so mounted and 
aligned as to cause the gyroscope to precess under 
rotation of the machine about the associated axis. 
The gyroscope and the electromagnet which receives 
the signal from the primary detector are coupled to 
the servo-motor valve through a floating lever in 
such a way as jointly to control the movement of the 








Fes. 1, 1935 


THE ENGINEER 





121 








valve. 


In this way the correcting moment applied 
to the machine by the flying organ is governed by two 
terms one proportional to the instantaneous value of 
the angular displacement of the machine from the 
zero alignment with respect to the associated axis 
and the other proportional to its instantaneous 


angular velocity about the same axis. With a suit- 
able adjustment of the constants of proportionality 
the motion of the machine following an initial dis- 
turbance is reduced in this manner to a rapidly 


flying organ. At the same time the piston movement 
is transmitted through the pinion and rack to the 
right-hand end of the intermediate lever, lifting it 
and reclosing the valve. The pistons and the flying 
organ are thereby brought to rest in a definite position. 
The initial descent of the valve is proportional to the 
magnitude of the indications signalled by the 
detectors. The greater the descent of the valve the 
farther will the pistons have to move before the 





restoring mechanism recloses the valve. Hence the 

















FIG. 3—RUDDER CONTROL SERVO-MOTOR UNIT 


decaying damped vibration or even to an aperiodic 
return to the prescribed alignment. 

It will be observed in Fig. 1 that the floating lever 
connecting the gyroscope and the electromagnet is 
coupled not directly to the servo-motor valve but 
to one end of an intermediate lever, the other end of 
which is fulerumed on the piston-rod of a dashpot. 
The cylinder of this dashpot carries a rack with which 
a gear wheel engages. This gear wheel is mounted on 
a shaft to which the reciprocating movement of the 
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position in which the flying organ comes to rest is 
definitely related to the magnitude of the indication 
signalled by the detectors. 


through the whole of their stroke or, more generally, 
there would be no proportionality between the 
magnitude of the indication signalled and the move- 
ment of the flying organ induced by it. 
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Fic. 4—RELATIONSHIP OF MANUAL AND AUTOMATIC CONTROLS 


servo-motor pistons is transmitted and from which 
the movement required to operate the flying organ is 
taken. If we imagine the piston of the dashpot 
jammed in its cylinder so as to establish a rigid con- 
nection between the rack and the intermediate lever, 
the action and object of this mechanism become 
clear. Assume that the net effect of the signals given 
by the primary and secondary detectors is to cause 
the servo-motor valve to descend. Oil pressure is 
thereupon admitted behind the left-hand servo- 
motor piston while the space behind the right-hand 
piston is opened to exhaust. The pistons therefore 
move from left to right and in so doing operate the 








nection with other types of control mechanism, 
notably in telemotor gear for the steering of ships 
and in the governing gear of steam turbines. The 
object of introducing a dashpot between the pinion 
and rack and the intermediate lever is to render the 
return of the valve to the equilibrium position 
gentler than it would be with a rigid connection. 

The pump supplying the servo-motors with oil is 
required to maintain a certain pressure in the pipe 
lines leading to the servo-motor valves. As these 
valves are closed except when the flying organs are 
actually being moved, it is necessary, if the pump is 
to run continuously, to provide it with a pressure 








relief or regulating valve. In Fig. 1 this valve is to be 
seen inside the oil tank. It takes the form of a spring- 
loaded valve against the force of which the pump may 
return its delivery to the tank when the servo-motor 
valves are closed. Just below this valve there is a 
second valve which is controlled manually from the 
| pilot’s cockpit. When this valve is closed, as in the 
diagram, the pump can maintain in the pipe lines the 
pressure determined by the spring loading on the 
relief or regulating valve. If, however, the second 
valve is opened an unobstructed passage is provided 
for the return of the pump delivery back to the tank. 
When therefore this second valve is opened the pres- 
sure in the pipe lines falls to zero and the servo-motors 
| cease to operate the flying organs. 

While this ‘‘ coupling valve ’’ provides a means of 
shutting down or bringing into action all three servo- 
motors simultaneously provision is also made for con- 
trolling each separately. To this end, as shown in 
| Fig. 1, each servo-motor valve is fitted with a 
manually operated by-pass valve which, when opened, 
places the two ends of the servo-motor cylinder in 
| direct communication and thereby renders the servo- 

motor inactive. 

In Fig. 2 we illustrate diagrammatically a version 
of the system designed to effect only the automatic 
control of the rudder. Most. aeroplanes possess a 

| considerable degree of inherent stability about the 
longitudinal and transverse axis and therefore in some 
cases it may be thought sufficient to provide the pilot 
only with automatic means for maintaining his 
|machine on a set course. All the parts previously 
| mentioned will be readily identified in Fig. 2, although 
they are differently grouped and arranged. It will be 
| understood that in this instance the oil tank is com- 
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to open the valve would cause the pistons to move | 
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problem and a similar solution will be found in eccn- 
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Fic. 5—DETECTOR COMPASS 


| bined in one casing with the servo-motor and the oil 
| pump and that, as actually shown in Fig. 3, the gyro- 
| scope, the electromagnet, and the motor generator 
| driving the pump and supplying current to the 
gyroscope, &c., are situated outside the oil chamber. 
The pressure relief or regulating valve situated 
between the pump and the servo-motor is, it will be 
| noted, governed by a cam on the pinion of the valve 
| restoring gear. By means of this cam the oil pressure 
| maintained by the pump is caused to vary with the 
| deflection of the rudder. 
| In Fig. 1 a spring coupling is shown inserted 
| between the rudder servo-motor and the rudder. A 
| similar coupling is to be understood as existing in 
|connection with the aileron and elevator servo- 
|motors. These couplings fulfil a very important 
| function. They permit the pilot at any time instant- 
| aneously to override the automatic pilot by means of 
| the normal manual controls. In Fig. 4 we illustrate 
| the relationship between the manual and the auto- 
| matic controls. The spring couplings, when the auto- 
| matic system is in action, are of sufficient strength to 
| enable the servo-motors to operate the flying organs 
| but their strength is such that the pilot, without 
undue exertion, may overcome them. He may super- 
impose his manual control on the automatic control 
without shutting down the automatic system, 
although in the ‘‘ coupling valve ” he has at his com- 
mand a device which enables him instantly to stop 
the automatic action. When it is so stopped the 
manual controls are relieved almost entirely of all 
restraint from the servo-motors. 

A delicate problem would appear to be involved in 
devising a means of deriving from a magnetic com- 
pass, without applying any material drag to it, a 
signal that the machine has departed from its course. 
The same problem—and a very similar solution to it— 
is to be found in connection with an established 
method of relaying the indications of a magnetic 
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compass for the purpose of operating distant repeaters 
and of automatically controlling the steering of ships. 

The detector compass is shown in Fig. 5 but its 
action will best be followed from Figs. 1 and 2. The 
compass needles—two are employed to increase the 
directive foree—are mounted on a float immersed in 
a liquid which is rendered electrically conductive. 
The liquid is contained in a bowl which may be rotated 
by the pilot into any desired position by means of a 
flexible shift fitted with a course-setting dial. The 
bowl carries two quadrantal conductors and the float a 
third quadrant which, lying a little below those on 
the bowl, bridges the gap between their ends. Under 
the earth’s magnetic field the needles, float and 
bridging quadrant maintain a fixed alignment. The 
bow! and the two quadrants carried by it move rela- 
tively to the float, &c., when the pilot rotates the 
bowl by means of the flexible shaft or when the 
machine as a whole turns about its vertical axis. As 
shown in Fig. 1, alternating current is taken from the 
motor generator to the float and thence to the bridge 
quadrant. Here it divides, part of it flowing along 
one half of the bridge and through the conductive 
liquid to the adjacent bowl quadrant and part flowing 
similarly to the other bowl quadrant. 

If the bridge is exactly in its mid position relatively 
to the two bowl quadrants the resistances of these two 
paths will be equal and the two parts of the current 
will be identical in amount. If however the bridge is 
deflected relatively to the bowl quadrants one path 
‘ will have a greater resistance than the other because 
of the greater length through the conductive liquid 
embodied in it. The resistance of the path on one 
side increases with the relative deflection of the bridge 
quadrant. On the other side the resistance will 





machine will fly in a curved path. . If the machine is 
required to fly in a curved path for any length of time 
—as for example if it is desired to make it execute 
@ spiral ascent or descent—this hand operation might 
prove tedious to the pilot. A turn setting dial is 
therefore provided which when’ switched in and set 
results in the compass bowl being rotated auto- 
matically at any one of six different speeds in either 
direction. The maximum turning velocity provided 
by this automatic device is 10° per second. 

The pendulum device and the pressure head 
forming the primary detectors for the operation of the 
ailerons and the elevator respectively are illustrated 
in Figs. 6 and 7. Details of the manner in which 
they are employed to produce an electric current 
proportional to the angular displacement of the 
machine about the associated axis and reversing with 
direction of the displacement are not available but 
from Fig. 1 it is not impossible to form a fair idea of 
their nature. Provision is made for switching a 
40-watt heating circuit on to the pressure head to 
prevent the failure of its action by freezing. 

We have now completed our description of the 
** autopilot ’’ as a three-axis stabiliser. An additional 
control may be combined with it, namely automatic 
means for governing the height at which the aeroplane 
shall fly. This extra equipment completes the func- 
tioning of the system in the full sense implied in the 
description of it as an automatic pilot. 

The altitude control originates in an altimeter, or 
statoscope, which may be set for any desired height of 
flight by means of a dial on the pilot’s dashboard. 
The altimeter controls a small electric motor which is 
coupled to the engine throttle valve through a friction 
clutch. This clutch enables the pilot to superimpose 





switches off the altitude control and assumes manual 
charge of the engine throttle. The other automatic 
controls may be left in operation—to be over-ridden 
by the pilot when required—until the machine is on 
the point of alighting. 








SIXTY YEARS AGO. 


In our note last week on the disastrous boiler explosion 
at a North Shields chain and anchor works on January 
6th 1875 we summarised the remarks which we made at 
the time regarding the state of the law on the subject. 
We had, it may be remembered, commented upon the fact 
that if the owner of a boiler which exploded could show 
that before the explosion he was ignorant of any dangerous 
condition existing the law would not hold him responsible 
for the accident. In the North Shields instance the 
owners escaped all responsibility for the destruction of 
life and property caused by the explosion in spite of the 
fact that some two years previously a neighbouring estab- 
lishment had complained to them about “‘ the ricketty and 
alarmingly unsafe condition ’’ of the boiler. Other boiler 
owners, when trouble arose, escaped less easily. On 
December 22nd 1874 a boiler exploded at the works of 
Mr. George Hydes, Hollis Croft, Sheffield ; as a result two 
lives were lost. At the coroner’s inquiry, so we learn from 
our issue of January 29th 1875, it was given in evidence 
that Mr. Hydes had been repeatedly warned of the danger- 
ous condition of the boiler but had persistently continued 
to use it. The jury, less lenient than that in the North 
Shields case, brought a verdict of ‘‘ Manslaughter ” against 
him. In the same issue we had to record yet another 
disastrous boiler explosion. It had occurred on January 
21st at the cotton manufacturing works of Lord Brothers 
at Todmorden. Nearly all the workers had returned after 

















FIG. 6—PENDULUM DETECTOR UNIT 


remain constant because the length of the path through 
the conductive liquid is simply the distance at which 
the bridge quadrant lies below the bow] quadrant 
and does not vary with the deflection. The two parts 
of the current are rectified separately and are then 
led, in opposition to each other, to the electro- 
magnet controlling the servo-motor valve. @ 

The net current flowing through the electro- 
magnet is therefore the sum of two oppositely directed 
components one of which is constant while the other 
diminishes with the deflection of the compass. Which 
component remains constant and which diminishes 
is determined by the direction in which the compass 
deflects. Hence the net current through the electro- 
magnet is proportional to the compass deflection and 
its direction reverses with a reversal of the deflection. 

The sensitivity regulator indicated in Figs. 1 and 2 
is @ resistance inserted in the compass float circuit to 
give the pilot control over the strength of action of 
the electromagnet. It enables him to adjust the ratio 
in which the electromaznet and the gyroscope exert 
their respective effects on the servo-motor valve and 
thereby to emphasise or diminish the influence of the 
velocity term relatively to that of the displacement 
term in accordance with the nature of the weather 
and other conditions. 

Adjacent to the pilot’s course-setting dial there is a 
course indicator which as shown in Fig. 2 is operated 
by the divided currents flowing from the bowl 
quadrants. After the pilot has turned the bowl to 
set the desired course the action initiated by the rela- 
tive deflection of the bridge quadrant will cause the 
servo-motor to operate the rudder until the machine 
assumes the set course, that is to say until the move- 
ment of the machine about its vertical axis disposes 
the bowl quadrants symmetrically with respect to the 
bridge quadrant. The divided currents will then be 
equal and the course indicator will signal that fact 
by showing a zero disposition. Any subsequent 
departure from the set course will unbalance the 
divided currents. Until they are restored to equality 
by the ensuing automatic action of the servo-motor 
and rudder the course indicator will show a propor- 
tionate deflection to one side or the other of the zero 
position. 

It is evident that if the pilot rotates the handle of 
the course-setting dial when the machine is in flight 
he will cause the machine to change its course and 
that so long as he continues to rotate the handle the 





his hand control of the throttie at any instant. The 
altitude control is indicated in Fig. 4. It is quite 
separate mechanically or electrically from the three- 
axis controls but aerodynamically it operates in close 
conjunction with the elevator control. 

The altimeter control is such that, when set for a 
certain height, it reduces the throttle opening if the 
machine rises above the set height and opens the 
throttle if it descends below it. Let us suppose that 
the machine when flying at the set height encounters 
an air pocket or for some other reason drops to a lower 
altitude. Under the control of the altimeter the engine 
will increase its output and consequently the speed of 
the machine will rise. The effect of this rise of speed 
on the automatic elevator control will be identical 
with that previously mentioned as attending the rise 
of speed which accompanies a dipping of the nose and 
incipient diving. In other words the increased speed 
of the machine produced by the increased output of 
the engine will cause the pressure head to initiate a 
lift of the elevator. Thereby the machine is set into 
a climbing attitude and with the increase of power 
available it begins to re-ascend towards the height 
set on the altimeter. Conversely if when at the set 
height the machine encounters a vertical gust or is 
otherwise lifted above the set height the altimeter 
will reduce the engine power and hence cause the 
speed of the machine to fall. The reduced speed will 
react on the elevator control in the same manner as 
the reduction of speed accompanying a lifting of the 
nose and incipient climbing. In other words the 
elevator will be depressed and the machine will begin 
to descend towards the set altitude from which it was 
disturbed. 

Just before taking off the pilot may set all the auto- 
matic controls ready to be brought into action at a 
moment’s notice. As soon as he is safely clear of the 
ground he may turn over the control of the machine 
to the automatic system. The machine at this 
instant is in effect in the same condition as that which 
it would possess if when flying at the set height it 
had been forced down substantially to ground level. 
The automatic altitude control will therefore result in 
its rising until it reaches the set height while the 
automatic rudder control will cause it to proceed in 
the set direction. During the ascent the course con- 
troller may be suppressed in favour of the curve con- 
troller in which circumstance the machine will ascend 
in a spiral. When he desires to alight the pilot 





FIG. 7—PRESSURE HEAD DETECTOR UNIT 


the dinner hour and were about to resume their occupa- 
tions when without the slightest warning one of the works 
boilers exploded with great violence. The boiler-house 
and an adjoining shed were reduced to ruins and two other 
boilers were lifted off their seatings and blown across an 
adjacent canal. Four people lost their lives, fifty were 
injured and damage to property estimated at nearly 
£15,000 was caused. Turning to a later issue we find a 
report on the explosion prepared by Mr. J. Waugh, engineer 
to the Yorkshire Boiler Insurance and Steam Users’ Com- 
pany. The boiler, of the Lancashire type, had been made 
in 1866. It was fed with water derived from the Rochdale 
Canal. On inspection after the explosion it was found that 
corrosion had reduced some of the plates, originally jin. 
thick to }in. and in some places to fin. Below the water 
level the inner surface of the plates was blotched, pitted 
and honeycombed. The water of the canal was analysed. 
It was found to contain nothing of a corrosive nature and 
indeed to be of excellent quality for the purpose. The 
Public Analyst for Bradford was called in to investigate 
the mystery. The conclusion he came to was that under 
certain circumstances the canal at times received the 
discharge of several streams running near it. On examin- 
ing the water of these streams he found it to give a strong 
acid reaction. In a gallon of the water he detected as 
much as 12 grains of sulphuric acid. This acid, he said, 
was derived from the iron pyrites contained in the coal 
and argillaceous schists of the neighbourhood following 
decomposition by water and air. The concentration of 
this acidified water, although introduced only occasionally 
into the boiler, was held to be quite sufficient to account 
for the excessive corrosion which led to the disaster. 








We again have to thank the general manager of the 
South African Railways and Harbours for a copy of his 
annual report. That for the year ended March 3lst, 
1934, records that from the railway standpoint the year 
was remarkable in many respects. It marked the turn of 
the tide in the downward tendency of prices, and the steady 
revival from the depressed conditions of railway revenue 
which had prevailed during the preceding three years. 
It exhibited, too, active progress in many directions in 
the constructive policy of the administration. Mr. 
Watermeyer’s report of a year ago said he saw signs of 
improvement in railway and harbour earnings. Since 
that time, following the removal of currency difficulties, 
general trade conditions in South Africa improved, and a 
feeling of greater confidence was engendered in industrial 
and commercial circles throughout the Union. As a con- 
sequence of the improved conditions, the surplus for the 
year, instead of being the £136,114 anticipated in the Rail- 
way Budget, was £1,523,807. 
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Rail and Road. 





AccorpiNnG to the Daily Telegraph an agreement for 
the sale of the Chinese Eastern Railway to Manchukuo 
for £10,000,000 has been reached at Tokio. 


THe last word in The Times, on the subject of wood or 
steel sleepers, lies, at present, with Mr. Russell Latham, 
the Chairman of the Timber Development Association, by 
his letter in the issue of that paper for January 10th. Mr. 
Latham, whilst not su that the correspondence is 
of little avail, urges-that.‘‘ @ decision may be safely left to 
those engineers who have given the subject a life-long 
study and who, if left to their own opinions, may be trusted 
to assess the advantages of either material for any given 
purpose.” 

THIRTY-ONE inquiries were conducted by the assistant 
inspecting officers into the more serious accidents to rail- 
way servants during the three months ended on June 30th 
last. Twelve of the investigations related to fatal acci- 
dents, and ag in each of three cases two men were killed, 
the deaths of fifteen men were involved. Ten of the 
fifteen men were employed on the permanent way. Five 
lost their lives by their own want of care, and another 
five by momentary forgetfulness ; two by misadventure, 
and two owing to no lovuk-out men having been provided. 


As a first step in a modernisation programme recently 
adopted by the Ceylon Government Railways, two high- 
powered Armstrong-Whitworth oil-engined electric loco- 
motives are being placed in service, hauling the Indian 
mail trains on the $3-hour run between Colombo and the 
ferry at Talaimannar, where mgers and mails are 
transferred to the steamer which crosses to India. The 
locomotives are designed to run at speeds up to 70 m.p.h. 
and to haul heavy goods trains as well as fast passenger 
trains. For very heavy loads two locomotives can be 
coupled together and operated by one crew. 


Tue Ministry of Transport railway statistics for October 
last show that, when compared with the corresponding 
month of October, 1933, there was an increase of 5-7 per 
cent. in the number of passenger journeys and of 4-1 per 
cent. in the receipts from passengers. The tonnage of 
freight traffic rose by 3-7 cent. and freight receipts 
by 1-2 per cent. her given in the statistics 
suggest that the operating costs of the freight traffic were 
slightly less satisfactory. There was an increase of 3-4 per 
cent. in the freight train mileage ; the average train load 
fell from 123} to 123} tons, and the net ton-miles per 
engine hour from 458} to 457}. 

WE note, with regret, that after fifty-five years’ activity 
the Railway Engineer ceased publication with its January 
issue. In 1919 it passed into the ion of the pro- 
prietors of the Railway Gazette, which paper will now be 
enlarged by eight pages weekly to cover those subjects 
hitherto dealt with in the Railway Engineer. The latter 
paper was edited from 1889 until the change of ownership 
by the late Mr. 8. Richardson Blundstone, and it was 
during that period that there appeared articles, subse- 


quently published in book form, on railway carriages and | 


wagons by Mr. Sidney Stone; on railway signalling, by 
Mr. Raynar Wilson; and on locomotive 


ment, 
from cleaning to driving, by Messrs. J. T. Hodgson and | o¢ 


John Williams. 

As a result of further speeding up of freight services 
between important centres, the L.M.S. Railway now 
operate eighteen “ freight flyers,’ whose average speeds, 
over distances from 155 to 541} miles, range from 36 
to 44 m.p.h. A total of 4336} miles daily is run at over 
36 m.p.h. The fastest train is the 10.45 p.m. from Carlisle 
to London (Camden), which covers the 297} miles in 
405 min., exclusive of stops, at an average speed of 
44 m.p.h. The longest through journey is that of the 
9.45 p.m. from Aberdeen to London (Broad-street), 
which covers the 541} miles at an average speed of 
42-7 m.p.h., while the longest run without stop is by the 
7.45 p.m. from London (Camden) to Liverpool (Edge Hill), 
191 miles at 39 m.p.h. 


One of the earliest cases of agreed charges for freight 
traftic—whereby in return for a firm sending all its traffic 
by rail, consigiments are carried at an agreed rate regard- 
less of the distance—was made with Messrs. F. W. Wool- 
worth and Co. In approving the agreement with that 
firm for the year 1935, the Chairman of the Railway Rates 
Tribunal said on January 23rd that the arrangements 
which had been in operation during the past three years 
appeared to have worked smoothly and satisfactorily, to 
have relieved Messrs. Woolworth of practically all, and 
the railway companies of a large part, of the clerical and 
accounting work which carriage by railway at ordinary 
charges involved, and had given the railway companies 
substantially more revenue from Messrs. .Woolworth’s 
traffie than in 1930. 


FoLLow1ne our remarks herein on January 25th as to 
the Cudworth collision of January 19th, 1905, and having 
relation to the fact that the driver of the second express 
ran past eight distant signals and five stop signals, we 
would say that the then Rule 85 provided that where no 
fog signalman was appointed,-o: where the fhen were 
appointed but had not arrived, the signalman, when he 
required to stop an approaching train, must, in addition 
to keeping his signals at ‘‘ danger,’’ put a detonator on the 
line. None of the men concerned did that, and Sir John 
Pringle thought that they could not be blamed for their 
inaction. He said thereon: ‘‘ The working of the traffic 
would be entirely disorganised and the attention of the 
men dangerously distracted from their. important duties 
in connection with si ing.” The Midland Company, 
on whose line the accident occurred, thereupon adapted 
the Clayton fog-signalling machine—used by fog signal- 
men to allow one man to signal for one of two adjacent 
signals by hand and one by machine—so that it could be 
actuated from the signal-box by a separate lever in the 
locking frame. That practice is now universal; but, as 
Colonel Woodhouse pointed out in his report on the 
collision of March 28th last at Doncaster—see this column 
of our issue of July 27th—they were not in use at any of 
the four signal-boxes concerned in that accident. Colonel 
Woodhouse was of the opinion that had there been 


Miscellanea. 





ELEorRIcAL imports and exports for this country for 
1934 are estimated at £3,555,857 and £11,035,224 respec- 
tively. 

Wuar is said to be the widest single-span reinforced 
concrete bridge in France has been put into service at La 
Roche Guyon. The span is over 500ft. 


THe monthly progress report of the Society of Motor 
Manufacturers and Traders shows that in November last 
there were 2,116,582 vehicles in use in Great Britain. 


A piREctT telephone service between Calcutta and 
Madras will shortly be inaugurated. At present telephone 
communication between the two places is possible only 
by a circuitous route through Bombay. 


ACCORDING to reports a process for case hardening 
aluminium has been invented by Dr. C. R. H. Gower, 
which, in addition to imparting a highly polished hard 
surface, allows the metal to be coloured with attractive 
decorative effect. 


ALTHOUGH the heavy section of the British Industries 
Fair will not be opened until May 20th next, Mr. J. P. 
Plant’s report to the Fair Management Committee states 
that practically the whole of the 265,000 square feet of 
the indoor space has been let. 


Tue Institute of Chemistry will celebrate its Charter 
Jubilee this year. The Institute was founded in 1877 
and incorporated by Royal Charter in June, 1835. Arrange- 
ments are being made for a banquet to be held on July 
9th and a reception on the following evening. 


At a cost of £250,000 a new battery of fifty coke ovens 
is to be erected at the Govan Ironworks of Wm. Dixon, 
Ltd. Some 8 million cubic feet of gas will be extracted 


| daily, of which a proportion will be offered for sale. 


The plant will also include equipment for by-product 
benzole. 


recovery, including tar, ammonia, and 


A ¥reM in the United States is manufacturing steel 
sheets with a zine coating Farvager cer é fused to the 
sheets, so that there is no ite dividing line between 
the zine and the steel. They characteristics 
very similar to those of wire Pi semnro by the most 
recent British processes in resisting the detachment of the 
protecting covering. 

Wortp production of tin is estimated by the Hague 
Statistical Office of the International Tin Research and 
Development Council at 107,700 tons in 1934, against 
84,963 tons in 1933. World consumption of tin in manu- 
facture was approximately 130,000 tons in 1934, com- 
pared with 134,000 tons in 1933. At the end of last year 
the world’s visible stocks of tin amounted to 17,107 tons 
or 15 per cent. of the current annual rate of consumption. 


A NEw process for the manufacture of liquid coal was 
recently demonstrated at the works of Wyndhams Marine 
Patents, Ltd. The fuel is a suspension of coal particles in 
oil. The most satisfactory mixture for general use is 
said to be 50 per cent. coal and 50 per cent. oil, no stabiliser 
being required to keep the coal particles sus in the 
oil. Reports on samples of the fuel] state that the degree 
fineness secured by the process is a definite achievement. 
THE iron ore mined in the United States im 1934, exclu- 
sive of ore that contained 5 per cent. or more manganese 
in the natural state, is estimated by the United States 
Bureau of Mines at 24,889,000 gross tons, an increase of 
42 per cent., as compared with the quantity mined in 
1933. The ore shipped from the mines in 1934 is esti- 
mated at 25,995,000 gross tons, valued at 67,103,000 dollars, 
an increase of 6 per cent. in quantity and of 5 per cent. in 
total value compared with the figures for 1933. 


Speakine at the Society of Arts on Humidity and Health 
Mr. C. L. Burdick remarked that our rooms and offices 
which are steam or gas heated often become very dry, and 
in such rooms a much higher ‘temperature is required to 
prevent chill. If moisture could be introduced, the evapo- 
ration from the surface of the body would be slower and 
the conditions much more favourable for health and 
comfort. It is not only that evaporation goes on rapidly 
from the exterior surface of the body, but it also goes on 
rapidly from our throat and lungs. This probably adds 
to the chilly feeling, and no doubt accounts for sore 
throats and other troubles. 


In a paper read before a joint meeting of the Glasgow 
sections of the Society of Chemical Industry and Institute 
of Chemistry at the Royal Technical College, Glasgow, on 
January 18th, Mr. J. Boyd, B.8c., of Chance Brothers and 
Co., suggested to gas engineers that a small filter of glass 
silk should be fitted on gas lines just before they entered 
the meters, thus preventing minute traces of tar from 
entering the leather diaphragm and causing rotting and 
inaccurate readings. There were also great possibilities 
for it to be used in steel works, gasworks, and in allied 
industries where, properly applied, it would prove an 
ideal medium for clearing and purifying gases and liquids. 
He also mentioned the use of = rogers for apd 
separators, in this case the “ silk’ ing spread an 
hardened with a cementing medium. The — and 

roperties of glass silk were described in ENGINEER, 
Detober 2nd, 1931, and September 8th, 1933. 


TxE Department of Scientific and Industrial Research 
has issued tables giving the data necessary for calculating 
the pressure exerted by granular materials on plain retain- 
ing walls of any batter. The tables are accompanied by a 
summary of the Revised Wedge Theory, developed by 
Professor Jenkin, in so far as it is required by the practical 
engineer using the tables. The magnitude of the force 
exerted by a granular material on a wall has long been 
known to be indeterminate ; it may have any value between 
what are known as the “ passive” and the “ active ” 
forces. The tables are only concerned with the latter, 
which is the smaller of the two, and acts when the wall 
moves forward away from the material. It is the force 
which a retaining wall must be built to resist. But this 
‘* active ’ force has been shown not to be constant, but to 
vary in a cyclical manner as the wall moves forward. The 
Revised Wedge Theory explains this cyclical variation and 





detonating-placing apparatus in use at one particular box, 
the collision would in all probability have been prevented. 





shows how to calculate a maximum value which can 
never be exceeded in the cycle. 





Air and Water. 





Durine 1934 nearly 6,000,000 letters, weighing some 
122 tons, and 74 tons of parcels were sent by air from Great 
Britain. 

At an estimated cost of £100,000, the Guernsey States 
Aerodrome Committee proposes the provision of an air 
port at La Villiaze, in the centre of the island. 


Fotxowr1ne prolonged tests on fireproofing compositions, 
an order has been given to Porcella Products, Ltd., for its 
fireproof paint to be used on the Cunard White Star liner 
** Queen Mary.” 

A STRATOSPHERE balloon, 40 yards in diameter and of 
47,700 cubic yards content, has been built at the order of 
the Spanish War Ministry by an Augsburg, Bavaria, 
balloon factory, according to the Manchester Guardian. 


A patLy seaplane service from Barcelona to Palma, 
Majorca, has been opened, linking up with the daily service 
between Madrid and Barcelona. Another Majorcan exten- 
sion will be made from Valencia, which is already con- 
nected by air with Madrid. 


AN unusual job was recently done by the Smith’s Dock 
Company, Ltd., in the shortening of the 9700-ton dead- 
weight vessel ‘‘ Mathura.” Some 35ft. of the amidships 
was cut out, involving the removal of nearly 400 tons of 
metal, which has reduced her cargo-carrying capacity by 
500 tons. 

A PRELIMINARY announcement from the Royal Aero 
Club states that the course for the King’s Cup Air Race, to 
be held on September 6th and 7th, will embrace England, 
Scotland, Northern Ireland, and Wales, so that for the 
first time in the history of the race competitors will have 
to fly over the sea. 

THE company known as Pan-American Airways has 
asked the U.8. Navy Department to construct an aero- 
drome on Wake Island, an uninhabited piece of land a 
square mile in area, in the Pacific. The air line is planning 
a passenger service between California and Canton, and 
desires to use the island as a stopping point. 

During the journey from Le Bourget to Abridge, in 
Essex, on Saturday last, an air liner was severely buffeted 
by the wind, and on arrival it was found that the floor of 
the luggage compartment had given way and that two 
boxes of gold and the passengers’ luggage had been lost 
en route. Some of the gold has since been recovered. 


It is announced that a company has been formed in 
France, known as the Air Blue, with a view to providing 
a daily air service between Paris and Bordeaux, Toulouse, 
Marseilles, Strasbourg, Lille, Le Havre, and Nantes. Small 
two-engined machines will be used carrying not more than 
three or four passengers, the main object of the service being 
the transport of mails. 


Over half a million more tons of shipping used the 
passenger landing stage at Tilbury in 1934 than in 1933. 
ing the past twelve months 546 vessels, representing 
5,785,708 tons gross, embarked or disembarked 111,331 
passengers. An increased use was also made of the 
‘“‘ ship-to-shore”’ telephone service. Over 19,000 bags 
of mail and over 300,000 pieces of baggage were landed or 
shipped. 

Tue past year’s coal bunkering figures show a slight 
improvement, says the Shipping World. The quantity of 
coal put on board foreign-going shipping at British ports 
was 13,487,222 tons, as against 13,457,081 tons in 1933 
and 14,209,081 tons in 1932. On the other hand, while 
coal improves so slowly, oil fuel is forging ahead rapidly. 
The quantity of oi] bunkers supplied to shipping engaged 
in the foreign trade amounted to no less than 353,012,000 
gallons, as against 246,018,000 gallons in 1933 and 
180,987,000 gallons in 1932. 


Tae new French Latécoére 37-ton flying boat, the 
“ Lieutenant Paris,”’ is now undergoing its trials at the 
Biscarosse seaplane base. One of the largest machines of 
its kind yet constructed, it is equipped with six Hispano 
Suiza 860 h.p. liquid cooled engines and has been designed 
as & r transport and postal machine which can 
be pted for several different services. Flight gives 
the following estimated performance figures for the flying 
boat in a fully loaded condition :—Speed at ground level, 
156 m.p.h.; speed at cruising height, 125 m.p.h.; ceiling, 
16,400ft.; range with no wind, 2812 miles. 

A REMARKABLE endurance test was recently carried out 
on a Bristol “‘ Pegasus II-M ” aero-engine. The maximum 
permissible output of the engine is 635 b.h.p. at a maximum 
of 2300 r.p.m., for not more than five minutes’ duration. 
The engine tested was maintained at 670 b.h.p. for 300 
hours in fifteen-hour periods for the first 200 hours and in 
ten-hour periods for the third 100 hours. These extremely 
arduous tests were completed without failure or break- 
down. At the end of each 100 hours’ running the engine 
was completely stripped, and on examination it was found 
that no replacements were needed either at the conclusion 
of each test or over the whole period, with the exception 
of such standard items as washers, split pins, and a small 
percentage of piston rings. In view of the successful 
results of this test a second test of the same nature was 
decided upon. The first 100 hours of this second test 
have already been successfully completed. 


In connection with wireless aids to air navigation of the 
class independent of special ground organisation, we are 
informed that the Marconi Company has acquired exclu- 
sive rights of two further patents of outstanding import- 
ance. These are Smith and Meredith’s Radio Azimuth 
patent No. 357,968, as developed by the Royal Aero- 
nautical Establishment, Farnborough, and Simon’s radio 
range and direction finder (British Application No. 
32,555 /34: Radio Navigational Instrument Corporation). 
In the first place the now familiar ““ homing ”’ device itself 
will be developed to provide a visual indication where this _ 
is of advantage, particularly, for example, in regard to fog 
landing operations. The Simon radio range and direction 
finder is an American invention, which was first seen in 
this country as fitted in Captain Fitzmaurice’s “ Irish 
Swoop ” entry for the MacRobertson Race from England 
to Australia. It employs two small loop antenne, which 
are arranged at an angle to each other, and each con- 





nected to a separate superheterodyne receiver. 
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RAILWAY CONCILIATION MACHINERY. 


We already, in a note in our Seven-Day 
Journal of last week, have expressed our pleasure 
that a new scheme for-railway conciliation was 
accepted by representatives of the companies 
and of the railway trades unions at a meeting 
on January 22nd. As the means adopted for 
settling rates of pay, conditions of service, &c., 
on the railways have always set the pattern 
for other industries to follow, it would seem 
desirable to put on record why a scheme that had 
been operative for twenty-seven years should 
have been allowed to come to an end. In The 
Times it was said: “ That conviction (the convic- 
tion that conciliation is the right method of 
reconciling differences between employers and 
workpeople) appeared to weaken two years or 
more ago when the statutory machinery broke 
down under an intolerable strain. Indeed, it was 
the failure of the spirit of conciliation which caused 
the breakdown of the machinery, and no machinery 
can be proof against such a failure.”’ On the other 
hand, the Manchester Guardian does not ascribe 
the breakdown to a failure of the spirit of con- 
ciliation. It remarked that ‘the elaborate 
hierarchy of boards—which carried the principle 
of joint discussion to a fine point—had been 
working rather badly, and the climax had come 
with an ineffective award on the companies’ claim 
for a wage reduction.” Our northern contemporary 
had, no doubt, the award which the National 
Wages Board made on January 13th, 1933, in 
its mind when speaking of a climax. The situation 
then created was, indeed, remarkable and made 
such conciliation quite useless. The six repre- 
sentatives of the companies naturally supported 
the railways’ claim for a reduction in pay ; equally, 
the men’s delegates opposed it. Two of the four 
representatives of the users of railways supported 
the companies, and the other two of those four 
considered that there was no case for the proposed 
reduction, The independent chairman made a 
separate report wherein a reduction was recom- 
mended, but it would have brought in only about 
£750,000 a year, as compared with the companies’ 
demand for £4,600,000. Despite that, the railways, 
in accordance with the policy they had adopted 
throughout the whole life of the railway concilia- 


tion scheme, announced on January 17th that, 
'though very disappointed, they would accept the 
independent chairman’s award. 

The climax that brought the scheme to an 
end came from another cause which is best seen 
‘in the remarks of Sir Josiah Stamp at the annual 
|meeting of the London, Midland and Scottish 
| Railway on the 24th of the following month— 
February, 1933. After saying that the companies, 
to whom the finding was inadequate, were prepared 
to go to the extreme in their effort to establish 
a constitutional result, but that the unions 
were not prepared to do so, Sir Josiah 
remarked that: ‘‘ Certain responsible leaders had 
given early indications, by their published utter- 
ances, even before the hearing, that no kind of 
status quo, irrespective of the majority finding 
| for it, would be in practice accepted, and so had, 
|in effect, said that the statutory machinery was 
no longer to be acceptable to them.” As we have 
|spoken above, and on many previous occasions, 
‘of the success that has attended the railway 
conciliation scheme, we would say that these 
| views of ours are partly the result of the generally 
|reasonable demands of the men, and partly of 
|the readiness with which the railways have 
accepted the awards. It must be remembered, 
however, that until quite recently the discussions 

have been on proposals that emanated from the 

i'men. The first conciliation scheme of all—that 
|of November 6th, 1907—was forced on the com- 
| panies, when none of them, except the North- 
_Eastern Railway, would discuss the “national 
| programme.” Four years later, after the general 
|railway strike of August, 1911, and the Royal 
|Commission which was its sequel, the thin edge 
|of the wedge of “ recognition’ was inserted by 
| the men being allowed to have as their spokesman 
a non-railway man. That scheme worked well, 
,and was due for renewal soon after war broke out. 
| From 1914 to 1921 the railways were controlled 
|by the Government, and it may almost be said 
that the men, during that time, got their own way 
'in all matters that came under the heading of 
| wages and conditions of service. They got the 
| eight hours day, without the companies being con- 
| sulted as to the wisdom of its general application, 
its cost, or its effect upon the number of men 
|available. They further secured the “ national 
| agreement ”’ of March 27th, 1919, as to which Mr. 
| Whitelaw said, in Glasgow on March 4th, 1920, 
that the railway companies had no responsibility ; 
“ they lent their officers to advise and conduet the 
negotiations, but they took their instructions from 
the Government.” It is due to the men that it 
should be said that their demands were, no doubt, 
influenced by the fact that the State was the pay- 
master. It is to the men’s credit, too, that they 
did not press for the redemption of the promise 
of Sir Eric Geddes and Sir Albert Stanley that the 
Government intended that Labour should be 
represented on the administration of the railways. 
A good word, also, must be given the men for the 
support they gave the companies at the time of 
the road-rail controversy, and the readiness with 
which they accepted the redundancies brought 
about by the grouping of the companies, the 
various methods introduced for more economical 
operation, and the pooling of the receipts from 
competitive traffic. 

It is a matter for great satisfaction that the 
new scheme has been heartily welcomed by the 
railway trades unions’ representatives. One said 
that it was a triumph of common sense and judg- 
ment ; another, who had been connected with all 
the negotiations since 1914, observed that he 
found greater satisfaction in the final conclusion 
than in any negotiations he could remember ; 
the third representative said that he looked upon 
it as a very good working model for any great 
industry. The railway companies’ representatives 
have not the same opportunity for making their 
views publicly known, and we shall probably 
have to wait until the annual meetings of the 
companies a month hence to know what they 
think. But they ought to be pleased. There 
will be a Railway Staff National Tribunal, which 
will, in effect, take the place of the present National 
Wages Board, but it will only sit when matters 
of major importance are referred to it by the 
Railway Staff National Council. Hitherto, every 
important question has, of necessity, first gone 
to the Central Wages Board, and thence, almost 
automatically, to the National Wages Board. 
At present, the interests of traders and the travel- 
ling public—known as the users of the railway— 
are watched over by four representatives on the 
National Wages Board, where they sit along with 














four representatives of the railways and four of 











the men, all presided over by the independent 
chairman. Apparently, however, there is no such 
provision in the new scheme, which provides only 
for discussion in the National Council by eight 
representatives of the companies, and eight of 
the men—we have seen no mention as yet as to 
the appointment of the chairman of the Council. 
The Tribunal will consist of two independent 
persons—one appointed by the companies, and 
one selected by the men, and a chairman appointed 
by agreement between the companies and the 
men, or, failing such agreement, by the Minister 
of Labour; but no director or official of the 
railways and no official or member of the trades 
unions is to be eligible. Each trade union concerned 
may have an assessor and the railway companies 
may have an equivalent number of assessors. 
The assessors are not, however, to sign the decision. 
We would point out, as a matter of no small 
interest, that the National Wages Board, the 
Central Wages Board, and the local Councils 
were established under the Railway Act, 1921, 
Section 62, but they could be determined by twelve 
months’ notice. The new scheme, however, will, 
for good or ill, be without parliamentary sanction. 


Quality and Markets. 


Many economists are of the opinion that Great 
Britain has no chance of making effective com- 
petition with other exporting nations in the market 
for cheap goods. They hold that owing to the high 
standard of living and other conditions in this 
kingdom its prices must always be high, and they 
urge manufacturers to turn their attention tothe 
market for goods of the highest class. They 
reinforce their advice by pointing to the long 
experience of British manufacturers and artizans, 
and assert that nowhere in the world does greater 
ability to produce goods of the highest quality 
exist. Their words would lead us to the pleasant 
faith that Great Britain still enjoys such a high and 
unequalled reputation in foreign lands that her 
productions can successfully demand prices well 
above those that will be paidtoothernations. There 
are, we are proud to say, not wanting some grounds 
for that belief, at any rate as far as engineering 
productions are concerned. Observers have 
reported over and over again that purchasers have 
admitted a preference for British goods, even when 
“ financial stringency’ has compelled them to 
place their orders elsewhere. 

But, comforting as this thought is, we must 
beware that it does not lead us into a Fool’s 
Paradise. It is, we fear, impossible to escape from 
the fact that on a common specification the lowest 
tenderer is likely to be given the order. Thus, 
ultimately, do what we may, price will—with rare 
exceptions—be the ruling factor. For a time our 
high quality may carry us forward, but already 
other nations are beginning to adopt the same - 
policy. France, which has suffered badly in 
foreign markets, is advocating a return to quality 
rather than quantity production as a means of 
meeting the difficulty of foreign exchanges. That 
her engineers are quite capable of attaining the 
highest possible standards no one who is familiar 
with their work can doubt. But she is not alone. 
The United States—the greatest mass producer— 
can boast several firms whose standards cannot 
be beaten, whilst Germany and Belgium attain 
the highest standards in a variety of engineering 
products, and Switzerland, as a direct outcome 
of her huge clock and watchmaking industry, has 
secured an unchallenged reputation for the pro- 
duction of certain classes of high-precision machine 
tools and appliances. With all respect to our own 
engineering industries, we greatly fear that it 
is fruitless to hope that we can regain, or even 
retain, foreign markets on quality alone. If that 
became the basis of competition rather than price, 
we should find our difficulties as great as ever. 
But it does not follow that it may not be our best 
policy to aim at the markets for the highest quality 
goods. Even if we must meet intense competition, 
in so doing, it is probable, certain classes of pro- 
ducts apart, that there is more opportunity for 
making profits on expensive manufactures than on 
cheap products in the field of mechanical engineer- 
ing. In other industries small profits and large 
turnovers may represent a better—possibly theonly 
—policy. But in engineering it often happens that 
higher profits are associated with higher prices. Ina 
characteristic address which he delivered recently 
at a luncheon of the British Engineers’ Association 
(see Tor ENGINEER, page 104), Mr. David Bremner, 
after referring to our greatness as an engineering 
nation which has “acquired many skilled apti- 
tudes for engineering,” asked, “‘ What is the use of 
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fiddling away at the production of stuff to 
sell at £90 a ton when we imported in 1934 
over £10 million of machinery valued at £200 
per ton? What is the use of that? It is for 
us to make the highly refined and difficult products 
of engineering industry. It will take many years 
for other nations to reach that stage of engineering 
when they could compete with us in those pro- 
ducts.’” We wish we could be as sure of that as 
Mr. Bremner is. We would like to think that the 
evidence is conclusively on his side. We have 
already referred to the ability of other nations, and 
we may ask is not Mr. Bremner refuted out of his 
own mouth when he tells us that we imported 10 
million pounds worth of costly machinery last 
year? Does not that show that other nations are 
able to produce machines of the highest quality ? 
Mr. Bremner added: ‘ Moreover, it is not an 
economic proposition for many of them to produce 
this class of products for their own small markets.”’ 
Precisely. The demand for some of these machines 
is so small that one nation, and one firm in one 
nation, can satisfy world requirements. It is a 
nice economic problem whether it be not better to 
accept that fact than to set up in competition 
against it. 

Many of our readers will recall the Buenos Aires 
correspondence with the British Standards Insti- 
tution in 1932 and 1933—see THE ENGINEER for 
January 3rd, 1932, and September 29th, 1933. In 
that correspondence the British Chamber of Com- 
merce in Buenos Aires complained that, owing to 
their high standard the price of British engineering 
products was too great for the South American 








market, and gave several examples to show the 
contrast between the practice of Great Britain and 
other countries. After prolonged consideration the 
British Standards Institution replied to the effect 
that it regarded the maintenance of its standards as 
imperative and expressed the opinion that in the 
long run purchasers would pay the higher price for 
the best article. At that time it was proposed that 
thereshould be dual standards, one for Aquality and 
the other for B quality products. That proposal 
was rejected. Since that time monetary exchange 
difficulties have made it very difficult to trade with 
South America, and there is, as far as we are aware, 
no evidence one way or the other that the adherence 
to high standards has affected our markets in 
Buenos Aires. But when conditions of normal 
international commerce are restored we must 
expect the problem to recur, for, say what we will, 
and do what we can, sooner or later the great bulk 
of any market will be influenced by the price of the 
commodities. If we are satisfied with a small 
market at a very high price well and good, but if 
we want to command a large share of the market 
then we must be in a position to offer goods at com- 
petitive prices. Hence to concentrate exclusively 
on the manufacture of the highest standard highest- 
priced goods may not in the long run be the best 
for British engineering. Fortunately, unless some 
scheme like Lord Melchett’s forces British manu- 
facturers to conform to a common policy, the 
matter, we suspect, will settle itself ; for there will 
always be some manufacturers who are content 
with small profits and large turnovers on products 
of a moderate standard. 








Treatment and Control of Boiler Water. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


HE paper entitled ‘“‘ The Care of Modern Steam- 
Generating Plant from the Water Side ” which 
Mr. R. J. Glinn presented on Friday evening of last 
week, January 25th, before the Institution of Mecha- 
nical Engineers attracted a crowded audience but the 
discussion which ensued although sustained was a 
little disjointed and added comparatively little to the 
value of the paper. With the exception of three of 
its appendices we reprint the paper in full elsewhere 
in this issue. 

Mr. H. L. Guy was called upon by the President, 
Mr. Charles Day, to open the discussion. To the 
prime mover engineer the diagram reproduced as 
Fig. 1 in the paper was, Mr. Guy said, of great interest. 
The system of continuous blow-down depicted in- it 
conserved the heat in the blow-down and made use 
of the blow-down water. In Appendix I the author 
stated that for the feed water of high-pressure boilers 
working at 600 Ib. and upwards a maximum dissolved 
oxygen content of 0-02 cu. em. per litre would be con- 
sidered good practice. Was such a refined standard 
necessary and practicable? With the ordinary 
apparatus for measuring the oxygen content of water 
the limiting amount which could be estimated was 
about 0:05 cu. cm. per litre. A more refined technique 
permitted amounts down to 0-02 cu. em. to be esti- 
mated. Hence 0-02 as the upper limit was a very 
exacting standard. The normal guarantee given in 
connection with deaeration did not go beyond 0-05 
cu. em. If the author’s limiting value was to be 
reached some amendment of the continuous blow- 
down system represented in Fig. 1 would, he thought, 
be necessary. The raw make-up feed weter entering 
the system would have a dissolved oxygen content 
of about 7 cu. cm. per litre. Lower down that figure 
would be reduced to about 3-5 cu. cm. and by the time 
the water reached the hot well the dissolved oxygen 
would amount to about 2-25 cu. cm. per litre. To 
improve upon that figure the hot well might be placed 
under a vacuum or the whole of the water might be 
passed through a deaerator. He illustrated on the 
screen an alternative method by which the blow- 
down was used in a heat exchanger to raise the tem- 
perature of the raw feed water. Interstage evapo- 
rators were provided, and he claimed that at a cost 
of only about one-third that involved in the author’s 
system the water could be almost completely de- 
aerated. The system was designed to deal with a 
make-up amounting to 5 per cent. of the water circu- 
lated through the boilers but provision was made for 
boosting ” the make-up at any time as was some- 
times necessary in power stations. 

Continuing, Mr. Guy remarked that the effect of 
the water on the metal parts of boiler plants had been 
increased, as the author had said, by the adoption of 
high pressures and high superheats and by aug- 
mented rates of working. Much more, he neverthe- 
less thought, was to be ascribed to the increased 
saturation temperatures which had accompanied the 
increased pressures. The density of the steam also 


affected the action. At 160 Ib. pressure the saturation 
teraperature was 370:7 deg. Fah. and the density 





0-383 lb. per cubic foot. At 1850 lb. the saturation 
temperature was 626-1 deg. Fah. and the density 
4-68 Ib. per cubic foot. The intensity of chemical 
reaction doubled for every 20 deg. Fah. rise in tem- 
perature. It was therefore not surprising that the 
introduction of high pressures had augmented the 
troubles caused by the impurities in the feed water. 
The increase in the density of the steam entered into 
the problem because the greater the density the 
greater was the percentage of impurities which the 
steam could carry over with it into the superheater 
and beyond. It was very important to note that the 
effect of the “‘ carry-over ” did not stop at the super- 
heaters. At high pressures the impurities might pass 
with the steam into the turbines and form a deposit 
on the blades. Cases were known in which the capa- 
city of a 50,000 kW turbine had been reduced, as a 
result of deposit on the blades, to 45,000 kW at the 
end of a month and even to 40,000 kW in the same 
time. A process of washing the turbine with low- 
pressure steam had been developed for dealing with 
the difficulty. An alternative method had been 
adopted at the South Amboy Station in America. 
It consisted of introducing a system of scrubbers into 
the steam drums of the boilers. Previously the 
station had sometimes lost as much as 10 per cent. of 
its load-carrying capacity in four or five days. 
Following the introduction of the steam scrubbers 
it was found possible to run for many months without 
any perceptible drop in the load-carrying capacity. 

Mr. G. W. Hewson, chief chemist to the London 
Power Company, said that the employment of the 
lime-soda, zeolite, or other chemical process for the 
treatment of the make-up feed water was in general 
not to be recommended in connection with boiler plants 
in which the bulk of the condensate was returned 
to the boilers. In such plants the ideal to be aimed 
at was the use of nothing but evaporated water as the 
make-up, deaeration to 0-02 cu. cm. of dissolved 
oxygen per litre and no condenser leakage. At present 
soda-ash was used to precipitate the soluble salts of 
calcium formed by the addition of lime to the water. 
Sodium aluminate was added to facilitate the pre- 
cipitation and in time, no doubt, something else 
would be added to precipitate the aluminate. He 
expressed great concern regarding the effect of these 
added chemicals in carrying over a deposit into the 
superheaters and turbines. How long, he asked, 
would it be before boiler manufacturers abolished the 
economiser ? To avoid trouble in the economiser all 
kinds of ‘‘ dope” were added to the feed water, and 
as a consequence all kinds of trouble were encoun- 
tered in the superheaters and turbines. In place of 
economisers he suggested the use of a series of primary 
and secondary air heaters. He joined issue with the 
author regarding the simplicity of the daily chemical 
control tests of boiler water and disagreed with his 
suggestion that they did not need to be performed by 
a chemist. A modern power station could not be run 
without a chemist and with a fully equipped labo- 
ratory. 

Mr. C. H. Davy, chief research engineer, Messrs. 


Babcock and Wilcox, remarked that the use of higher 
steam pressures had brought with it a new problem, 
the production of clean steam. During the past two 
years a good deal of difficulty had been reported 
in connection with the gradual fouling of turbines by 
iinpurities carried over in the steam and the serious 
diminution of power output which resulted. There 
could be no doubt that under the best conditions, 
even with the use of evaporators, steam, produced 
from water containing a certain amount of chemical 
matter, would also carry a percentage of certain of 
the chemical impurities. When heat was put into 
water to generate steam ‘bubbles were formed. When 
the bubbles burst the steam inside them passed into 
the steam space and the films which formed the 
bubbles were flicked off the water surface. At low 
pressures the minute drops of water into which the 
films coalesced probably fell back into the main body 
of the water but at high pressures it was difficult for 
the water drops to separate from the steam. Conse- 
| quently anything in solution in the water forming the 
| drops was carried forward with the steam. It was 
therefore difficult to get pure water from an evapo- 
rator and pure steam from water which had been 
| through an evaporator. 

| The diagram reproduced in Fig. 1 of the paper, he 
continued, was worthy of some study. It would seem 
that in a boiler scheme for an output of 100,000 Ib. 
per hour a feed make-up of 4:9 per cent. could be 
reduced to one of 2-6 per cent. by adopting the con- 
|tinuous blow-down recovery plant illustrated in the 
diagram. It would be interesting to learn the capital 
| cost of such a recovery plant for a boiler plant with an 
| output of say 1,000,000 lb. of steam per hour. The 
| economy of the scheme would not reside solely in the 
reduced expenditure on make-up feed water; there 
would be an indirect economy resulting from the 
reduction in the maintenance charges consequent 
upon the fact that the chemicals introduced into the 
system would be reduced by about one half. Pro- 
ceeding, he commented upon the analysis of the 
| boiler water and of the deposit in the superheater 
| instanced by the author in the section of the paper 
| entitled ‘‘ Carry-over of Boiler Water.’ He would, 
|he said, like Mr. Glinn to state whether the boiler 
| water analysis was actually indicative of the con- 
| dition in the boiler at the time at which the salt 
deposition in the superheater was taking place. The 
boiler water analysis really revealed a very low con- 
centration of salts in the water and it was difficult 
to believe that deposit in the superheater of the 
analysis given could take place with such boiler water. 
Possibly the boiler water analysis was made after the 
feed treatment practice had been changed following 
the discovery of a heavy salt deposit in the super- 
heater. 

Dealing in conclusion with the much-discussed 
question of caustic embrittlement Mr. Davy said 
that Parr and Straub’s recommendations as to the 
ratio of sodium sulphate to sodium carbonate which 
should be maintained in order to avoid caustic em- 
brittlement might be undesirable from other points 
of view. For instance in order to maintain a satis- 
factory hydrogen ion concentration value and also 
to take care of any calcium salts finding their way into 
the feed system through the make-up or from con- 
denser leakage, it was recommended that caustic 
soda and tri-sodium phosphate should be added to the 
feed water. The caustic soda, however, might result 
in caustic embrittlement and sodium sulphate had 
to be added to inhibit its action in that respect. 
Hence although a power engineer might start off 
with the idea of keeping his feed water as pure as 
possible to prevent ‘“‘ carry-over,” he might be asked 
to add the very salts which, if carried over into the 
superheater and turbine, would give rise to trouble. 
Parr and Straub’s recommendations, he concluded, 
were not as practical as they would at first sight 
appear to be. He urged that caustic embrittlement 
should be made the subject of collective research 
with a view to finding a more satisfactory safeguard 
against it than that recommended by the American 
investigators. 

Mr. L. O. Newton, speaking as a consulting chemical 
engineer, said that the problems discussed in the 
paper could not be satisfactorily solved without the 
help of an experienced chemist or chemical engineer. 
They, further, demanded close co-operation between 
the engineer, the chemist and the metallurgist. Dis- 
cussing the chemical aspects of the subject he said 
that recently a new material, sodium meta-phosphate, 
had been suggested as a reagent which formed a 
double soluble compound of calcium and mag- 
nesium. Whatever the efficacy of its action might be, 
the cost of the new material was very high—Is. to 
ls. 6d. per lb. Dealing with caustic embrittlement he 
remarked that it was a subject not lightly to be 
passed over. It undoubtedly could and did exist. 
It had been suggested that solid drawn drums were 
immune from caustic embrittlement but it was to be 
remembered that connections had to be made to 
such drums and to those connections the caustic 
soda might find access. The corrosive effect attri- 
buted to the presence of ammonia in the water was, 
he thought, more likely to be caused by ammonium 
salts. 

Mr. W. Newton Booth, of the Royal Arsenal, 
Woolwich, said that in industrial works in which very 
large quantities of process steam were used it was 
impossible to secure the make-up water required by 
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evaporation. The next best thing was to take the 
best water supply that was available, and to do one’s 
best to remove its impurities. It was not an easy 
task. No longer was it the practice to add so many 
buckets of lime and so many handfuls of soda. 
Nowadays great care was exercised in proportioning 
the reagents. Aluminate of soda, in his experience, 
definitely assisted the lime-soda reaction and enabled 
the hardness to be reduced to about 1 deg. as com- 
pared with about 2} deg. without it. The use of 
zeolites was open to the objection that if the water 
were warm and if.it possessed the correct degree of 
caustic alkalinity there was a tendency for the 
zeolites to be dissolved. The type of boiler in use had 
much to do with the problem. Some types could be 
run with three or four times as much impurity in the 
water as could be permitted in other types. 

Mr. T. Fordyce, of the Ocean Accident and Insurance 
Company, described some of the difficulties and 
troubles encountered by assurance companies in 
dealing with boilers. In one instance certain Babcock 
and Wilcox boilers working at 200 Ib. pressure had 
been operated for many years without sign of corro- 
sion. Some new boilers operating at 400 lb. were 
installed using the same feed water and almost at 
once exhibited rapid corrosion. It was found that the 
feed was being drawn from a reservoir adjoining a 
refuse destructor. When rain fell, so it was supposed, 
the water was contaminated by acid washed out of 
the atmosphere. The trouble ceased when the 
reservoir was covered.* 

Major William Gregson said that the only criticism 
he had to make of the paper was that it attempted 
too much in too small a compass. It should be 
remembered that for every boiler tube which failed in 


practice, millions were behaving satisfactorily, not 
necessarily because the feed water was being properly 
treated. On a ship the bulk of the make-up water 
was obtained by evaporation. The water evaporated 
was received at ports all over the world, and quite 
commonly the evaporator was too small for its duty 
and had to be forced with the result that there was 
much priming and salts were carried over into the feed 
system. Any condenser leakage also introduced 
salt into the feed water but on that point they had 
the assurance of the Admiralty, the Canadian Pacific 
Line and Alfred Holt Ltd. that condenser leakage 
was @ thing of the past. It would therefore appear 
that one of the main difficulties in the way of intro- 
ducing high pressures at sea had been overcome. 

Mr. W. E. K. Piercy, referring to Mr. Newton's 
remarks regarding sodium meta-phosphate, said that 
that chemical was now being produced in quantity 
in this country and at a lower price than had been 
mentioned. Incidentally it had the effect of reducing 
the “ carry-over.” 

Time did not permit Mr. Glinn to reply at any 
length to the discussion. Dealing with the question 
of the content of dissolved oxygen raised by Mr. Guy 
he said that while 0-05 cu. cm. per litre might prove 
satisfactory with boilers working at 600 lb. it was 
essential that it should be less if the pressure were in 
the region of 1000 Ib. or over. The scheme indicated 
in Fig. 1 of the paper could readily be altered to 
improve the deaeration, but if it were so altered it 
might upset other requirements. He would, he said, 
be only too glad if it were possible to do without 
chemicals of any kind in the treatment of feed water 
provided the effect of the impure water on the metal 
of the boiler plant could be avoided. 











Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our coreespondents.) 
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STEAM OR OIL. has come to stay, and it is my belief that it will be used 
s ay Soe ae t“C locia’s ”? | in increasing numbers as it gets better understood, par- 
eee ee ee appacocia s letter | ticularly small powers, say, up to 1000 h.p. At the other 


Steam or Oil Engine,”’ in your December 21st issue. 

In order to make a decision as to whether a steam engine 
or an oil engine should be adopted as a prime mover, 
many points have to be taken into consideration. I do 
not, however, agree with ‘‘ Cappadocia’ that practical 
considerations limiting high thermal efficiencies enter into 
the pros and cons of the problem to any appreciable extent. 
It is true that much thermal efficiency has to be sacrificed, 
owing principally to the insufficiency of materials available 
to withstand the high temperatures and pressures which 
are desirable ; as, however, both the steam and oil engine 
are subject to this consideration, it does not enter to any 
large extent into a comparison between the two. 

Here, on the Pacific coast, the oil engine has almost 
entirely supplanted the steam engine in the smaller marine 
jobs, such as tugs, fishing boats, and small carriers. 
Perhaps it would be more correct to say that in all new 
marine jobs of small size oil engines have been given pre- 
ference, there being quite a number of the older steam 
tugs still in operation. Points in favour of the oil engine 
which lead to this change are as follows :- 


(1) Lower cost of fuel per vear. 
(2) Lower cost of wages. ’ 
(3) Greater steaming radius. 

(4) Quicker starting. 

In considering item (1) it is necessary not only to take 
into account the efficiency of the oil engine as compared 
with that of the steam engine, but also the relative price 
of the fuels used. I have a case in mind in which on a 
straight B.Th.U. basis the relative prices of steam coal, 
fuel oil, and Diesel oil were 1-00, 0-97, and 1-49 respec- 
tively. In such a case the cost of the fuel only for a 
500 h.p. tug is about 3-90 dollars per hour for the steam 
engine and about 1-45 dollars for the oil engine. 

A further consideration in the fuel bill is stand-by 
charges. In the case of steam tug, these are liable to be 
very heavy, whereas in the case of the oil engine the fuel 
bill stops when the engine stops. 

The principal saving under item (2) is the elimination 
of the fireman. In some very small boats and in some 
slightly larger ones having an oil-fired boiler, this saving 
does not occur, the same man being engineer and fireman. 

Objections raised against the oil engine are briefly :— 


(5) Higher first cost. 

(6) Higher repair bill. 

(7) Not as flexible as steam in manceuvring. 
(8) High lubrication costs. 


Referring to item (5), it is not always correct to say that 
the oil engine is higher in first cost than the steam engine, 
as, for instance, small semi-Diesel or light oil engines. 

The repair bills on oil engines are, as far as my observa- 
tions go, almost invariably considerably higher than in the 
case of steam. 

With regard to lubrication costs, which are particularly 
high in the case of two-cycle oil engines employing crank 
case compression, I knew of a case where the cost of engine 
lubricating oil was almost half the cost of fuel oil. 

In spite of the above disadvantages, the oil engine 


* For a somewhat parallel case see “ Sixty Years Ago,” on 


end of the scale, steam is holding its own and has made 
such strides in the past few years that there is now little 
difference in the efficiencies of the two forms of power. 
BERNARD DUNELL. 
Vancouver, B.C., January 15th. 


RAILWAY PASSENGER COACHES. 


Srr,—In recent correspondence discussing lack of 
improvement in the speed of British railway express 
trains, the time-honoured excuse has been freely used | 
that improved comfort provided for railway passengers | 
to-day has so increased the weight of trains that further | 
advance in the average speed is not economical. 

I am writing this letter in a first-class compartment of 
one of our most extensively advertised express trains, and 
this is what I find :— 

(1) Iam sitting on a type of seat of a century-old design, 
long since superseded in all other types of passenger- 
carrying vehicles. 

(2) There is a quite unnecessary door “ giving on ’’ to 
the rail, which is letting in cold air at every joint. 

(3) The window is of a design abandoned for reasons of 
silence and comfort on road passenger vehicles a good deal 
more than ten years ago. 

(4) My view of the countryside is obscured by two door 
pillars and window frames, each 8in. wide, on both sides 
of the compartment. 

(5) There is no individual lighting to the seats, four 
small bulbs are fixed close up to an unnecessarily high 
roof, which casts shadows on to my reading matter. 

(6) The system of ventilation consists of a single air 
extractor in the roof, the function of which is to induce a 
brisk draught from around the door already mentioned. 

(7) Heating is intended to be by radiator placed under 
the seat which would warm the back of my knees, but 
accentuate the chilliness of my feet, were it not for the 
fact that I have perforce to sit in a car at the rear of the 
long train to which, in this cold weather, the steam does 
not penetrate. 

(8) There is considerably more noise than is experienced 
in @ modern air liner. 

(9) A double loop hangs from each door pillar, the upper 
loop about on the level of my eye when seated and the 
lower one uncomfortably high for resting my arm. Pre- 
sumably these are, like the wings of the ostrich, relics of 
a bygone age which have long since ceased to serve the 
purpose for which they were designed. They were, I 
understand, originally fitted in horse-drawn carriages 
in order that those who were “ beginning to put on 
weight ’’ might descend to the road with safety and at a 
dignified speed. The reason for their presence in a vehicle 
operating from a platform can thus only be due to a pro- 
found reverence for tradition. 

In conclusion, I would state that this is a compara- 
tively new coach, and presumably therefore represents 
the latest standard of comfort recognised by the railway 
company concerned, but does it represent a modern 
standard of comfort ? 








page 122 of this issue. 





T submit that its seating, lighting (artificial and natural), | 








heating, ventilation, and noise would not be tolerated by 
any other kind of transport operator. 
RAILWAY TRAVELLER. 


January 28th. 

[If our correspondent desires to see most of his objections 
met, we recommend him to take a “ Scot ” from Euston 
or Glasgow.—Ep. THE E.] 





— 
ROAD ACCIDENTS. 

Srr,—I would take this opportunity of placing on 
| record your service to the community by publishing the 
series of articles’ under the heading of “ The Statistical 
Study of Road Accidents.” (THE ENGINEER, October 5th, 
| 12th, 19th and 26th, 1934.) 

| I was so interested in the articles that I showed it to 
| the Chief Constable at Swansea here, Mr. F. J. May, and 
he has just told me to-day that he has never read such 
an authoritative and comprehensive study of this par- 
ticular problem. He assures me that the articles in 
question would be of the greatest assistance to any 
chief constable in view of the Ministry of Transport’s 
new recommendation to obtain particulars of accidents 
and any other occurrences on the road. It is suggested 
that the articles may go a long way towards laying 
down the principles of the proposed inquiry. 

As an engineer employed by an insurance company. 
I know only too well that a great deal of reliable data is 
left unrecorded. The leading daily newspapers, for 
instance, provide an excellent example of wasted effort. 
and if all the data and the correspondence columns of 
these journals were collected by a committee of experts. 
I am sure that surprising results would be obtained. 

I have three suggestions to make in connection with 
the road traffic problem, it being assumed that before a 
Government department will do the job in a thorough 
manner, they have to be shown the way by some 
independent and impartial body : 

(1) The formation of a Road Accident Group of 
the Institution of Mechanical Engineers, similar to 
that of the I.C. Engine Group. The experiences of 
the members on industrial accidents will be of the 

| greatest assistance in this case. 

| (2) A joint meeting of such bodies as the Institutions 
of Civil, Mechanical, and Automobile Engineers, 
together with, say, the Chartered Insurance Institute, 
and the Safety First Association, similar to that of 
the Institution of Automobile Engineers’ annual joint 
meeting. 

(3) The setting up of a research fellowship on road 
traffic problems by, say, the Chartered Insurance 
Institute. 

I should be very glad, indeed, if you would give me 
your views on the above points, and may I again thank 
you for your spiritedness in publishing the above- 
mentioned articles ? R. L. Frytayson. 

Swansea, January 17th. 











FOREIGN AGENTS AND BRITISH GOODS. 


Srtr,—In the course of many years’ trading with our 
Colonies I have lately come across a phase of trading to 
which I would draw your readers’ serious attention. 

As would be expected, the majority of buyers in our 
Colonies prefer to buy British goods, and it has been a 
growing practice for most British firms to make a point 
that they represent British manufacturers only and deal 
in British goods only. Those firms have in time established 
a reputation, and their customers without question order 
from them on the unwritten understanding that the goods 
supplied are British, made by British manufacturers, for 
whom these particular firms act as representatives. 

During the last four or five years, as is well known, things 
have been going fairly hard with many of these British 
representatives. Competition has been very keen, and it 
has been a difficult matter at times to compete with other 
firms who represent Continental or American manufac- 
turers. A few, I am glad to believe a very few, of the 
weaker ones, those with somewhat easy conscience, have, 
unknown generally, obtained agencies, or have made work- 
ing arrangements with Continental manufacturers and in 
certain cases have supplied the goods of these Continental 
manufacturers when the purchaser has probably been 
under the impression that British goods were being 
supplied. 

I have lately had my nose rubbed into this scandalous 
state of affairs, and on investigation found that the matter 
was assuming rather dangerous proportions. 

I would therefore warn my fellow manufacturers to take 
a careful survey of their agents abroad, and ascertain from 
them, if possible, whether they represent Continental 
firms or, in fact, have any dealings with them, because as a 
rule if the latter be the case it will usually be found there 
is @ perfect understanding in the former case. Naturally, 
in most cases it is either casually agreed, or is anyhow the 
intention that an agent abroad, if representing a British 
manufacturer, does not represent a Continental one for the 
same class of goods, and that all orders the agent obtains 
for the particular goods are, by implication, for the British 
manufacturer. 

The object of this letter is merely to place my fellow 
manufacturers on guard. I make no specific charges 
against any specific persons, but I do say that this method 
of trading is carried on and, naturally, to the detriment of 
the British manufacturer. It is perfectly simple for a 
manufacturer to word his agency agreements in such a 
clear and concise manner that the agent can only break the 
agreement, morally, wilfully, and with intent to cheat his 
principal. A MANUFACTURER. 
January 28rd. 
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A Visit to a Switchgear Factory. 


—— 


NITUATED at Banbury within close proximity to supplies 
i) of raw materials, such as porcelain, fabricated steel- 
work, and malleable iron, the works of Switchgear and 
Equipment, Ltd., comprise modern buildings covering 
an area of over 10,000 square feet. Although the company 
began operations when trade in general was exceptionally 
bad, it has succeeded in gaining a firm footing in the field 
of switchgear manufacture and the production of kindred 
equipment for electrical transmission and distribution. 
Besides improved tetrachloride E.H.T. fuses of high 
rupturing capacity, rewireable fuses, and outdoor L.T. 
distribution fuses, the company is producing disconnecting 
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FiG. 1—ViIEW OF INSULATOR ASSEMBLY 


switches for pressures up to 110 kV, isolating links and 
fuse mounts up to 88 kV, fuse isolators as described in 
our issue of November 23rd, 1934, and pull-down switch 
fuses for systems working at voltages up to 33 kV. 

The works comprise stores, machine and erection 
shops, an insulator assembly department (Fig. 1), a 
plating shop, fuse development and packing departments, 
and a testing section equipped with a 150 kV transformer. 

All insulators used in the company’s outdoor switchgear 
are composed of English brown glazed porcelain to which 
the malleable cast iron caps and pins are cemented by a 











for that purpose. Outside the factory two overhead 
lines have been erected for testing new designs of switch- 
gear and other apparatus under practical working con- 
ditions. In the machine shops, machines such as lathes, 
multiple drills, milling machines, presses, power-driven 
saws, grinders, &c., are naturally found, whilst in the 
plating shop there is equipment for depositing a thick 
coating of nickel on all non-ferrous parts, ferrous parts 
being hot galvanised. Every switch is fully assembled 
and adjusted before it is passed on to the test room in 
which the dry flash-over voltage is applied. 





The fuse department (Fig. 2), in which the improved 








DEPARTMENT 


tetrachloride fuses are produced, is one of the most 
interesting sections of the works. The manufacture 
of these fuses, for which there appears to be an ever- 
increasing demand, is largely carried out by girls, under 
the supervision of trained engineers. As is well known, 
this type of fuse consists of a fusible element in combination 
with a strain device under tension in a glass tube con- 
taining carbon tetrachloride and a liquid director. When 
the element melts the spring collapses and the arc is 
drawn into the liquid. At the same time, a jet of liquid 
is impinged by the receding director on to the stationary 

















Fic. 3—119-KV UPRIGHT HORIZONTAL T.P. AIRBREAK SWITCH 


special system embodying a steam and humidity setting 
process. An improved method is employed for keying the 
specially milled Portland cement, and a resilient compound 
covers the whole surface between the ironwork and 
porcelain. To ensure interchangeability the insulators 
are jig assembled. Six standard sizes of cap and pin 
insulators used singly or in multiples of two or three 
practically cover any possible requirement of wet and 
dry flash-over for systems up to 110 kV. 

From the outset the company has aimed at the pro- 
duction of new and improved designs, and the develop- 
ment department, which is separated from the main 
production shops, has been specially equipped and staffed 





arcing terminal, thus effectively extinguishing the arc. 
All the work involved in the production of the fuses is 
naturally of a light character involving the provision of 
relatively light equipment, such as distilling plant, muffles, 
drying ovens, hand presses, and assembly jigs. After the 
ferrules have been fitted the Pyrex glass tubes are tested 
for stresses by means of a Polariscope, whilst leakage 
of the tetrachloride is readily detected by holding the 
tube within the vicinity of a gas flame. A special plant 
with the necessary instruments is used for calibrating 
fuses, and much data have been accumulated relating to 
the time-current characteristics of special elements. 

The company has in the process of development a 


“moving jet”’ fuse claimed to have an even higher 
rupturing capacity than the standard type of tetrachloride 
fuse, the principle involved being to still further control 
the arc by causing it to become attenuated and by directing 
the jet of liquid at the most unstable point. 

As a recent visit to the works showed, the design and 
manufacture of outdoor switchgear, capable of operating 
satisfactorily under conditions met with in various parts 
of the world, is not such a simple matter as some may 
suppose. Ice, for example, may easily lead to unsatis- 
factory performance in the absence of proper precautions, 
whilst birds are apt to cause short circuits if live parts 
of apparatus are incorrectly arranged. Among other 
equipment in the course of construction during our visit 
were some 110 kV air-break switches (Fig. 3) with inter- 
locked earthing blades for the Public Works Department 
of the Government of New Zealand. Ease of operation 
and trouble-free service, especially as regards the elimina- 
tion of stress from the rotating insulator pedestals, were 
the main governing factors of the design. In accordance 





Fic. 2—-View OF H.T. FUSE DEPARTMENT 


with the firm’s standard practice, the malleable iron caps 
and pins were jig-assembled to ensure interchangeability, 
and a resilient medium is interposed between the ironwork 
and porcelain. The cementing method mentioned 
embodying a steam and humidity setting process is claimed 
to prevent troubles arising in the switches owing to the 
cement ageing, or as the result of temperature and other 
atmospheric changes taking place under service conditions. 

The switch bearings (Fig. 4) comprise radial and thrust 
ball units in waterproof housings, and having Babitted 
liners, wide flanges, and grease cups for lubrication. 
The contacts are of the firm’s special self-aligning, full- 
floating type. They are practically frictionless and are 
designed to permit of the easy entry and exit of the 
switch blades while maintaining a pressure on each side 
of 60 lb. per square inch. When required, as in the case 
of the switches under consideration, the contacts are 
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Fic. 4—BEARING OF AIR BREAK SWITCH 


mounted in snow-proof housings (Fig. 5) with leading-in 
lips cast integral with them, while a lug cast on the bottom 
locates one of the arc horns, the complete housings, 
including the contacts, being adjustable in the vertical 
direction. 

Composed of gun-metal castings, the switch blades are 
specially shaped to secure maximum strength with 
minimum weight. The drive from the rotating insulator 
pedestal to the switch blades is through a spring-loaded 
system (Fig. 6), which absorbs the kinetic energy due to 
the switching operation and prevents any shock or jar 
being transmitted to the insulator pedestals carrying the 
contacts. In addition, adjustable spring-loaded buffer 
stops are fitted at the base of each rotating insulator 
pedestal so as to absorb the kinetic energy of the pedestals 
as they come to rest in both the open and closed positions. 
Since the switch blades are always floating and the con- 
tacts are practically frictionless, the porcelains are 
effectively relieved of all operating stresses. 

The stirrup-type operating handles (Fig. 8) are composed 
of malleable cast iron. They rotate through an angle 
of 180 deg. in the vertical plane, and move the switch 





from the open to the closed position, and vice versd. 
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To facilitate connecting up and adjustment of the operat- 
ing rod length, a universal joint and turnbuckle are 


provided. The locking arrangement enables the handle 
to be directly padlocked in the open or closed position 
without the use of cotters or other loose parts. When 
desired, pilot switches can be incorporated in the handle 


a 


employed, the entire movement being balanced by a single 
patented device comprising a single compression spring 
working in conjunction with a spirally sha cam, 
The switch can easily be operated by one hand, and as 
there are bell guides to centralise the fixed and moving 
portions, proper alignment of the contacts is always 


plished by blasting with steel grit or sand, and this is 
correct where large surfaces are to be coated. But in 
machine element work, where, as a rule, there is con- 
siderable stress or shock, a more positive bond is required 
and other methods should be used in preparing the surface. 
The author advocates the threading of the surface to 

















FiG. 5—CONTACT MOUNTED IN SNOWPROOF 


HOUSING 


mechanism and operated directly for remote indicating or 
signalling purposes. 

To compensate for possible inaccuracies in structure 
drijlings, &c., an adjustable coupling (Fig. 7) is fitted 
to enable the phase-coupling tube to be adjusted to 
within }in. When necessary, as in the case of some of 
the switches being supplied to New Zealand, the switches 
are equipped with a set of earthing blades operated by 
a separate stirrup handle and mechanically interlocked 
so that they can only be closed in the earth position after 
the switch has been moved to the open position. Similarly, 
the switches cannot be closed until the earthing blades 
are in the off position. Switch bases and supporting 
channels are composed of British-made rolled steel 
channels, while all rotating pivots are made of rustless 

















Fic. 8—-STIRRUP TYPE OPERATING HANDLE 


steel or its equivalent. Castings that do not carry current 
are composed of malleable cast iron, whilst current-carry- 
ing castings are of brass or gun-metal. Wherever possible 
tubular rivets are used in preference to screwed bolts 
and nuts which, if essential, are efficiently locked. 

Another product for which there seems to be a good 
demand is the firm’s pull-down switch fuse (Fig. 9), 
which enables fuses to be replaced at the ground level. 
The switch is opened and closed by means of the stirrup 
handle at the lower part of the pole. A framework of 
oval section drawn steel tubing, with welded joints, carries 
the insulators supporting the fuses at its upper end. At 
its lower end the framework is pivoted, and by means of 
the handle can be lowered to within a few feet of the 
ground level for the purpose of replacing fuses, and it 
may be locked in the “on,” “ isolated’’ or lowered 
position. Fuses can therefore be removed and replaced 


without the slightest risk of the linesman receiving a 
shock, as all the live parts are at the top of the pole. 


No 





winches, wire or counterweights are 


ropes, 


pulleys, 


FIG. 6-DRIVE FROM INSULATION PEDESTAL 
TO SWITCH BLADES 


ensured, even in the event of the pole warping or shifting 
after it has been erected. 

The switch is equally suitable for single “‘H’*’ or A 
poles, and it can be mounted from 17ft. to 22ft. above 
the ground level. It is fitted with arcing horns and is 














Fic. 9—-PULL-DOWN SWITCH FUSE 


designed for switching under load. Liquid or rewireable 
fuses may be used without risk of damaging the switch 
contacts, which are at an appreciable distance from the 
fuses. These equipments are made for all voltages from 
6-6 to 33 kV, and they are said to have met with much 
favour, both in this country and abroad. 








THE process of ‘ Metallisation,”’ or the spraying of 
metal in a molten state on to machine parts, either for 
their protection from the elements, or for building up 
their size, must be familiar to most of our readers, 
and their opinions thereof may be various, but it is 
possible that the most recent developments of the idea 
are sometimes overlooked, and the process condemned 
unjustly. As a consequence, we are pleased to make a 
few extracts from an article in the Iron Age by Mr. C. 
Boyden, the chief engineer of the Metallizing Company of 
America. 

In this article the author confines himself to the opera- 
tion of building up worn machine parts, and specialises 
on cylindrical parts. Brief mention is made of flat surfaces, 
but their treatment is not enlarged upon. As he points 
out, the preparation of a surface to receive a metal 
sprayed coating is generally understood to be best accom- 








FIG. 7—BASE OF ROTATING PEDESTAL 


provide a key for the deposited metal. Incidentally, 
some consideration should be given as to whether the 
reconditioned piece will be finished by tool machining or 
by grinding. 

As a typical example, it is supposed that a shaft with 
a normal diameter of 14in. has a section about 6in. long 
corroded to about 0-040in. (on the diameter) undersize 
at this point. The conditions also are such that stainless 
steel seems best suited for the coating, and as grinding 
facilities are available, the finish will be effected by 
grinding. 

Now on a shaft of this diameter the coating should be 
at least 0-030in. thick over the top of the threads, but 
in running the threads on the shaft prior to coating, the 
tops of the threads will lift up a little, so it is better to 
allow for that and take off 0-040in. on a side, or 0-080in. 
on the diameter. The corroded section being 6in. long, 
allow an inch at each end and make the cut 8in. long. 
The net result being then, as the first step of preparation, 
a section 8in. long machined 0-080in. undersize. 

Quite often, as an extra precaution, it is advisable to 
make a dovetail undercut at each end of the undersize 
section, as this eliminates any possibility of the coating 
splitting at the end. This safety measure is not absolutely 
necessary, but it only takes a few minutes to do it and may 
save trouble further on. This is done before threading. 

The threading tool must be ground so that it will have 
a sharp V point (looking at the tool from the top), and 
the point should be practically straight, up and down 
(looking at the tool from the side). The tool should be 
mounted so that it is rigidly held up to the work, and 
it should be set so that the cutting edge is below the axis 
of the shaft as the work rotates toward the mechanic. 

The main idea is to scrape or drag a thread instead 
of cutting one, and thus to make a rough thread. A 
thread that is torn, that has barbs on the side, that 
under a magnifying glass of 100 diameters or more will 
show minute fissures 6n the surface, can be depended 
upon to give a real bond. 

The number of threads to the inch will vary with the 
nature of the work, and also with the diameter of the 
piece. On a shaft of Ijin. diameter about eighteen 
threads per inch will be satisfactory. On a larger shaft 
use sixteen threads to the inch, and on a small one as many 
as twenty-four. 

The threading operation will require but one “cut.” 
For best results the work should rotate slowly. The tool 
should be fed into the shaft to a full thread depth and the 
threading operation be completed in one traverse of the tool. 

After the piece is threaded there will be found a number 
of small pieces that have been literally torn off the sides 
and tops of the threads. Some of these small pieces 
will be found in the bottom of the threads, and some will 
be found clinging to the top of the threads. Those that 
are in the bottom need no attention unless large, but those 
that are on the top should'be removed. To do this 
another tool that is ground square at the end is used, and 
with the work revolving this tool must be run in until 
it just misses the top of the threads. This final operation 
will knock off the pieces attached to the top of the threads, 
and this having been done the shaft is ready to receive 
the coating. 

There is little need to enlarge upon coating, as the 
technique of spraying is more or less the same for any 
surface. But there is one point which should be men- 
tioned relative to coating machine elements. The “ gun ”’ 
should be so mounted that the spray is directed shghtly 
above or below the axis of the work, dependent on the 
direction of rotation. The angle should be such that the 
spray is directed under the barbs on the side of the threads. 
This enables the minute metal particles to lodge in the 
crevices and increase the bond. The work piece should 
not be allowed to get unduly hot. 

Sprayed metal coatings are quite unlike solid metal, 
and a grinding wheel that is satisfactory for solid material 
is not always suited to sprayed coatings. The Norton 
Company, of Worcester, Mass., carried out some experi- 
ments and found that coatings are best ground wet. 
Crystalon wheels are best for stainless steel, and alundum 
wheels for carbon steels. The surface speed of the wheel 
should be 6000ft. per minute, and the work speed 160 r.p.m. 
for 2in. diameter. The traverse should be 100in. per 
minute. The cuts should be light to prevent overheating. 

Coatings can, of course, also be finished by’ machining, 
but it is essential that the tools should be kept really sharp. 
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A Foundation Bolt. 


THE products of the Rawlplug Company, of Cromwell- 
road, London, S.W.7, have been so successful that it is not 
surprising that the company has brought out a device for 
carrying heavier loads than those associated with household 
affairs, for which the original fibrous Rawlplug was intended. | 
In fact, we have before us a gin. foundation bolt that is | 
claimed to be able to carry a load of nearly 2 tons. 

The principle, which can be followed in the accompany- | 
ing drawings, is that of expanding the bolt structure | 
against the sides of the hole in which it is inserted, so that 
@ grip may be obtained in a blind hole. The essential 
features are a hollow plug, built up of four longitudinal 
segments of malleable iron, and a conical plug, which is 
used to expand these segments, under the influence of the 
pull of the bolt, and make them grip against the sides of 
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EXPANDING FOUNDATION BOLT 


the hole. It is a familiar arrangement, but in this case is 
provided in a very convenient form. 

The four sections of the plug are assembled and held 
together by a light metal cap, which is spun into a groove 
at their outside ends. At the opposite end they are 
temporarily embraced by a spring wire bracelet. The bolt 
is threaded through this composite plug and terminates in 
a conical terminal member. The cone is provided with 
fiats to correspond with the four parts of the plug, so that 
they cannot rotate relatively to one another. The conical 
expander may be, as shown in the drawings, either in the 
form of a nut, into which a stud is screwed, or as the head 
of a bolt, with the nut on the outside end. 

The exterior of the plug sections is provided with a 
patterned surface to give it a grip in the hole, which 
includes, towards the snout end, a bold thread that should 
help in getting it into place in a tight hole. 

The bolts are made in all Whitworth sizes from jin. 


| is the pinion, D the belt pulley, E the clutch, and F the 





diameter to fin. diameter and from 2in. to 10in long. 








The Autoflex Drive. | 


| 
A sysTEM of adjusting the tension in a belt according 
to the power it has to transmit, which is rather novel, is 
illustrated by the accompanying engraving and drawing. 
Incidentally, the device provides a convenient means for | 
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AUTOFLEX DRIVE FITTED TO SLOTTER 


reducing the speed of an electric motor to a speed more 
convenient for driving, say, a machine tool. 
It comprises, essentially, a gear wheel keyed on to the 
shaft to be driven, and a pinion, gearing with it, which is 
driven by the belt pulley through a clutch, and is carried in 
a floating housing pivoted on the main shaft. The arrange- 


ment can best be followed in the drawing, where A is the 
main shaft to be driven, B the gear wheel keyed thereto, C 


floating housing. On reference to the tone engraving it will 
be noticed that the Autoflex is mounted with the driving 
pulley hanging below the driven shaft and with the belt 
direction approaching the horizontal. On account of the 
resistance to driving of the main shaft there is a natural 
tendency for the pinion to climb round the gear wheel, 
which it is free to do, on account of the floating housing, 
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SECTION THROUGH AUTOFLEX DRIVE 


but is restrained by the tension.in the belt. As a conse- 
quence the belt slacks off and runs easily when the machine 
is not working, but tightens up as the load comes on. 

The clutch is, of course, only necessary when it is desired 
to keep the motor running continuously. It is of the | 
simple expanding band type and is operated by the lever 
seen depending from the casing. The gear wheel and | 
pinion are of steel, with cut teeth, and the high-speed shaft 
runs in Timken roller bearings. The other bearings are of 
gun-metal. It is general to make the ratio of the toothed 
gearing either 5-1 or 10-1 and make any other adjust- 
ment by varying the size of the belt pulley. In the 5 h.p. 
model this may vary from 5}in. to 12in. in diameter. The 
address of Wearn’s Autofiex Drives, Ltd., is 2, Sloane- 
terrace, Sloane-square, London, 8.W.1. 











A New Magnetic Clutch. 





A NEw form of magnetic clutch which is being manu- 
factured by the Power Plant Company, Ltd., of West 
Drayton, Middlesex, is illustrated by the accompanying 
sectional drawing. In it the weight of the rotary parts 
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SECTION THROUGH MAGNETIC CLUTCH 


is small, as are also its overall dimensions. It is also 
claimed that it is immaterial if the two shafts are slightly 
out of line. 

The clutch comprises two conical members, which are 
pressed together magnetically when it is desired to 
transmit power from one shaft to the other. On the 
driving shaft A there is keyed a dise D,, with a conical 





inner face. To it there is attached a ring D,, with a corre- 
sponding face. The attachment is made by the bolts H, 
and there is a slight amount of axial freedom. A loose 
piece R permits the adjustment of the faces, while springs 
on the bolts H tend to push the two rings apart. Another 
double-coned piece C, of the opposite hand, is attached 
to the driven shaft A,. Outside the whole assembly 


| there is a stationary casting equipped with the field 


coil B. 

The operation of the clutch is obvious, it being only 
necessary to switch current on to the coil to pinch the 
cones together and transmit the drive. The contact 
pressures of the conical faces are said to be quite moderate, 
so that scoring will not take place, and the clutch takes 
up the drive very smoothly. The clutch is made in a 
large number of sizes, and some idea of its dimensions 
may be gathered from the facts that one for transmitting 
10 h.p. at 100 r.p.m. weighs 267 Ib., and is 13}in. in overall 
diameter. It requires 100 watts for its excitation. 








Overhead Cranes. 


A NEW design of overhead crane has been brought out 
by Herbert Morris, Ltd., of Loughborough, and a typical 
crab is illustrated by the accompanying engraving. It 
has been standardised in sizes ranging from a lifting 
capacity of 1 to 100 tons and with spans up to LO0ft. 
It is obviously impossible to describe in detail here such a 
group of machines, but it may be pointed out that all the 
shafts of the crab, and also those of the trollies carrying 














CRAB FOR OVERHEAD CRANE 


the bridge, run on either ball or roller bearings. All the 
hoist motion pinions are made of nickel-chrome steel and 
all the other gears are of high-carbon steel. They run in 
oil baths which have dust-excluding covers, with the 
exception of the final pair for the travelling motion. The 
magnetic brake on the hoisting motion is of a new design 
and is enclosed in an aluminium cover. Flexible couplings 
are provided where necessary to relieve the shaft bearings 
from stresses caused by any slight misalignment of the 
parts. 








Enclosures for Tapered Roller 
Bearings. 


To ensure that there shall be no ingress of foreign 
matter into the housings of bearings, efficient enclosures 
are necessary. Foreign matter, such as dust, mill scale, 
or any hard and gritty substance, will act as a lapping 
agent and quickly destroy the bearing. Similarly, an 
early failure will follow the intrusion of water or acid, 
either of which will etch the highly finished surfaces of the 
races and rollers. The use of an inferior lubricant will have 
the same effect. 

In selecting the correct design of enclosure for bearings 
in any particular application, consideration has to be 
given :— 

(a) To the consistency of the lubricant to be em- 
ployed ; 

(6) to the kind of foreign material to be excluded ; 

(c) to the speed of the application ; and 

(d) to general operating conditions. 


British Timken, Ltd., have evolved a variety of enclo- 
sure designs, so that engineers have a range of selection 
from which to take the most suitable for their particular 
requirements. 

Metal Pressings.—Metal pressing enclosures are effective 
when used with a lubricant of medium consistency, average 
conditions of cleanliness, and speeds up to 1000 r.p.m. 
The parts may be steel pressings manufactured within a 
tolerance of 0:005in. All pressings should be designed so 
as to provide a clearance of 0-020in. to 0-025in. on dia- 
meter between the rotating and stationary parts. A 
minimum endwise clearance of jyin. should be provided 
between adjacent rotating and stationary parts. 

Felt.—¥Felt enclosures are recommended when medium 
to soft consistency lubricants are employed, and average 
conditions of cleanliness and speeds up to 1000 r.p.m. 
obtain. Their effectiveness depends on the quality of the 
felt used, the size of the section employed, and the con- 
dition of the rubbing surfaces, which should be smooth. 
High-grade woollen felts should be used to obtain the best 
results. They should be endless, or, if made from strips, 
the ends should be sewn together. The felts should com- 
pletely fill the grooves in which they are installed, and have 
been soaked previously in melted tallow or vaseline. 

Harder felts should be used in applications with higher 
speeds, and to prevent glazing and loss of effectiveness, 
felts of any kind should occasionally be inspected and 
renewed if necessary. 

Annular Grooves.—Where considerable grit and dust 

















Fes. 1, 1935 


THE ENGINEER 





131 

















are common, annular groove enclosures are to be used in 
place of felt enclosures. They are very effective when 
used with either oil or grease at all speeds, and especially 
when used in connection with internal or external flingers. 
The closer the running clearance, the greater the effective- 
ness of the enclosure. On shafts up to 2in. diameter a 
running clearance of 0-010in. to 0:015in. in diameter is 
recommended. A clearance on diameter up to 0-040in. 
to 0-050in. has been successfully used on larger diameter 
shafts or on stationary shaft applications, where the 
enclosure operates in the bore of the rotating member. 

The enclosure usually has a number of grooves cut in 
the bore or on the sutside diameter. This, of course, 
depends on the design. When used with oil, these grooves 
tend to break capillary action. Where grease is used, the 
grooves should be packed with a hard grease to increase 
the general effectiveness of the seal. 

Stuffing-box.—Stuffing-box enclosures using felt or 
metallic packing are recommended for general applica- 
tions where oil levels are high, extending up to or above 
the centre line of the shaft. The adjustment provided in 
this type of enclosure keeps leakage to a minimum, and 
should be merely tight enough to prevent escape of oil. 

Cork Seals.—Cork seals have been used with varying 
degrees of success in applications such as track rollers, 
where the bearings are Then operating submerged in mud 
and water, and it has been found that it is when used in 
combination with leather seals and labyrinths that they 
have given the best results. Generally, two corks backed 
up by spring pressure are used, while in a number of cases 
single corks have proved satisfactory. This type of enclo- 
sure has been used more extensively in America than in 
this country. 

Piston Rings.—In some applications it has been found, 
owing to existing operating conditions, that it is better 
not to use felt or leather seals, and annular groove enclo- 
sures have also been found.ineffective. In such cases 
piston rings have been tried. Experience has shown that 
the rings will operate satisfactorily in retaining grease, 
but they will not hold oil or keep water out of the bearing 
chamber, and are subject to wear and consequent renewal. 

The piston rings should be a tight fit in the bore of the 
housing or end cap. They should have an endwise clear- 
ance of 0-006in, to 0-008in. in the groove. Phosphor 
bronze is a suitable material. 

Leather Seals.—Various designs of leather seals have 
been developed, and reliable makes are now marketed by 
one or two British manufacturers. They are supplied as 
complete assemblies, and are made up of metal pressings 
with the leather backed up by a suitable type of spring. 
Single seals of this type have proved satisfactory when 
used with medium-speed applications, and in compara- 
tively clean conditions, and can be used in pairs for more 
difficult conditions. 

Where clean conditions do not prevail, a flinger should 
be provided outside the leather enclosure to protect it 
from grit, as grit in particular tends to glaze and tear the 
leather. Leather enclosures should be soaked in oil for 
about twenty-four hours before they are installed, so that 
they shall be soft and pliable, this usually being done by 
the maker. Failing such provision, the seals will create 
considerable friction and heat, and the leather may be 
charred and destroyed. 








Narrow Gauge Locomotives for 
India. 


THE photograph which we reproduce herewith illustrates 
one of three 4-6—0 type metre-gauge locomotives designed 
and built by W. G. Bagnall, Ltd., Castle Engine Works, 
Stafford, for the Junagad State Railway, India, under the 
inspection of Messrs. Robert White and Partners, London. 

One of the chief peculiarities of these engines is that 
they have wide Seo heens above the frames and hopper 
type ashpans. The advantage of having a wide type of 


order, 60-575 tons; heaviest load on axle, 8°7 tons; 
tractive effort at 85 per cent. of boiler pressure, 14,7 

These 
specialities :—-Pyle national headlight apparatus, “‘ Ross 
Pop ” safety valves, top feed clack box, Clyde superior 
soot blowers, “‘ Evrit ” blow-off cocks, steel tubes, copper 
fire-box (one locomotive, however, is fitted with steel 
fire-box), vacuum brake, Lambert sanding gear, Wake- 
field four-feed mechanical lubricator. 








An Individual Electric Drive. 





A scHEME for the conversion of existing machine tools 
from line shaft driving to individual electric drives, which 
has already a considerable vogue on the Continent, is 
being introduced, as a British product, by the Sadi Engi- 
neering Company, Ltd., of 29, Portugal-street, Kingsway, 














INDIVIDUAL ELECTRIC DRIVE 


London, W.C.2. One application of the idea is represented 
in the accompanying engraving. 

The drive is intended for machines which may require 
anything up to about 8 h.p., and which are already, or are 
designed to be, driven from a line shaft. The convenience 
of the individual drive has so often been emphasised in 
these columns that it is unnecessary to enlarge upon it 
here, and the aim is to provide a self-contained unit that 
can be attached to practically any machine or alter- 
natively fixed on the floor adjacently. 

The unit comprises a G.E.C. A.C. motor, which may be of 
the smaller fractions from } h.p. up to 8 h.p., a gear-box 
and a belt pulley cone, all mounted on a column for 
attachment to any convenient foundation. 





The gear-box gives the major reduction in speed, from 














4-6-0 METRE GAUGE LOCOMOTIVE FOR INDIA 


fire-box is that during manufacture the box can be put 
in from the bottom after the back plate is riveted in. 
Further, the majority of the stays are easily accessible 
without removing the boiler from the frames. It also 
permits a larger grate area. Thus the grate area of these 
locomotives is 20-7 square feet, whereas had a narrow 
type fire-box been fitted the grate area would only have 
been about 15 square feet. This increased grate area is, 
of course, a very great advantage. 

The leading particulars of the locomotives are as follows : 
Cylinders, 144in. diameter by 22in. stroke; wheels, 
coupled, 4ft. diameter ; wheels, bogie, 2ft. 44in. diameter ; 
wheel base, fixed, 11ft.; heating surface, tubes, 935 square 
feet ; heating surface, arch tubes, 9 square feet ; heating 
surface, fire-box, 87 square feet ; total, 1031 square feet ; 
grate area, 20:7 square feet; working pressure 180 Ib. 
per square inch; tender capacity, water, 2200 gallons ; 





tender capacity, coal, 4 tons; weight, engine and tender 





the motor spindle, and is either of the single reduction or 
the epicyclic type, depending on the circumstances. The 
gear-boxes and motors are so standardised that they can 
be grouped together in a variety of ways. The stepped 
cone pulley and belt give the final variation in speed. 

As will be seen, the combination of motor, gear-box, and 
pulley is mounted on the top of a column, which slides 
inside a tubular casing that can be attached as convenience 
demands. Inside the casing there is a strong helical 
spring, which pushes up the unit and thus keeps the belt 
in proper driving tension, A lever is, however, provided 
with which the unit can be pulled down, against the 
pressure of the spring, and the tension in the belt relieved 
when it is desired to move it from one step of the cones 
to another. The lever may, of course, be substituted by a 
foot pedal. The mechanical part of the equipment is 
made by the Covallen Engineering Company, of Rushden, 


empty, 42-9 tons; weight, engine and tender in working 


44 lb. | 
locomotives are fitted with the followimg | 





|'Care of Modern Steam Generating 
Plant from the Water Side.* 
By R. J. GLINN, M.1. Mech. E.+ 


INTRODUCTION. 


In the operation of steam generating plant it is of the 
utmost importance to ensure that the metal of which the 
boiler is built is kept in a satisfactory condition, and 

present-day requirements accentuate the need for proper 
|care. The modern steam generating plant, whether for 
electric power station installations or for industrial use. 
comprises boiler units consisting of the boiler proper, the 
furnace, the superheater, and the economiser, and the 
| condition of the metal in all these parts is affected by the 
condition of the water. It will be appreciated from 
| Table I that at the present day the working pressure and 
the degree of superheat have increased very considerably 
| compared with even a few years ago, and as a result of 
improvements in firing and combustion control, the rate 
of evaporation in boiler plants has increased equally. 
All these factors influence the effect of the water on the 
| metal parts, and scientific treatment and control of the 
feed and boiler water, first introduced to deal with troubles 
| which occurred in connection with boiler operation and 
maintenance, are now recognised as essential for reliable 
service. Many industrial plants work at a pressure 
between 250 1b. and 450 lb. per square inch, depending 
upon local conditions, and installations in electric supply 
| power stations at pressures between 600 1b. and 850 Ib. 
per square inch. 


TABLE lI. 


Rating, lb. of 
steam per sq. 
foot of boiler 


Pressure, 
Ib. per sq. in. 


Temperature 


Period. of steam, 





deg. Fah. (heating surface. 
1900-25. . 160 550 3} 
1925-34. 350-850 750-850 8-9 


In considering the treatment of the feed and boiler 
water, the first requirement is an examination of the type 
of feed water circuit in use. Steam generating plants can 
be considered to fall into two main categories :—(1) Those 
in which all the steam is used in turbines, in which case 
approximately 97 per cent. of the condensate would be 
returned as feed to the boiler, make-up feed water 
amounting to, say, 3 per cent.; and (2) those in which 
all or part of the steam is used for process work, in which 
case the condensate returned as feed water to the boiler 
plant might be a negligible amount, while the percentage 
of make-up feed water might amount almost to 100. 

The means for obtaining the required amount of make-up 
water depends upon the type of generating plant and its 
manner of operation. Usually, the make-up water required 
is raw water, either chemically treated or distilled. 

TREATMENT. 

Make-up Water.—The recognised method of chemical 
treatment for the majority of waters is by means of the 
well-known lime-soda softener. Steam-heated evapo- 
rators are used when distillation is employed. Treated 
make-up water is mixed with the condensate and chemically 
and physically conditioned in order to provide satisfactory 
feed water to the boiler plant, and so to prevent either 
corrosion or the deposition of scale on the metal parts. 
The most important features of the condition required 
for the feed water are :—(1) A slight but definite caustic 
soda alkalinity, and (2) dissolved oxygen reduced to a 
minimum by means of de-aeration. It is also advisable 
that the dissolved solids in the feed water should be 
reduced to the minimum possible amount in view of the 
salt concentration which takes place in the water of the 
boiler. Appendix I gives the feed and boiler water con- 
ditions generally accepted as good practice for low and 


high-pressure plants. 
| 


| neighbourhood of, say, 3 per cent. of the total feed water, 


, to employ hot treatment. 


It will be found that when the make-up water is in the 


the use of evaporators is economical, while for high ratings 
and high pressures it is almost essential. When the quan- 
tity of make-up water forms a considerable proportion of 
the total feed, it is usually too cestly to employ evaporators 
entirely. Chemical treatment is therefore employed, and 
in such cases limitation of the rating and the pressure of 
the boiler plant may be required. 

Considerable improvements have recently been made in 
chemical treatment to enable the water to be rendered 
suitable for boiler feed. For most waters it is advisable 
When the water contains 


| magnesium salts, the use of sodium aluminate with the 


; lime and soda in the softener is beneficial. 


This chemical 


| is an alkaline coagulant which enables the hardness to be 
| reduced to lower figures than when lime and soda alone 


are used. Moreover, the settling of the precipitate is more 
rapid. Further conditioning is carried out by the use of 
tri-sodium phosphate which renders any scale-forming 
matter more flocculent and prevents the formation of hard 


| scale on the metal of the boiler. In this way considerable 





Northamptonshire. 


benefits are usually obtained, together with the advantage 
of providing a safeguard against slight variations in the 
feed water supply. 

Condensate.—If the condensate from turbines it 
usually consists of fairly pure water, although inclined to 
be acid. Care, therefore, has to be taken to ensure that 
the resultant mixture of the condensate with the make-up 
water is such that the total feed has always a slight but 
definite caustic soda alkalinity. Usually this is not diffi- 
cult to obtain in the normal way when the make-up water 
is chemically treated, but when the make-up water comes 
from evaporators, subsequent chemical conditioning of the 
mixture forming the boiler feed must be carried out to 
give the total feed this definite alkalinity. 

It is frequently found that under average conditions 
the condensate may contain from 0-1 to 0-2 grains of 
mineral matter per gallon, together with an equal amount 
of organic matter. 

Care must also be taken to prevent contamination in 


is 








* The Institution of Mechanical Engineers, Jan. 25th, 1935. 
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plants where the condensate is derived from steam used 
for process work. Further, in cases where oil contamina- 
tion cannot be eliminated at the source after the main 
quantity of oil has been separated by mechanical means, 
the water must be chemically treated in de-oilers to remove 
the remaining traces. 

Boiler Water.—Having considered the treatment of the 
feed water, the next stage is the examination of the 


BLED STEAM 4.460L8. {5.8.PERSQ IN. 250°F 





to the theories of scale formation, and the statement is 
frequently made that certain carbonate-sulphate ratios 
must be maintained in the boiler water to prevent the 
formation of hard scale. In many cases this necessitates 
the addition of sodium carbonate to the feed water, which 
is objectionable, both on account of the risk of corrosion 
due to the carbon dioxide given off when the water is in 
the boiler under temperature and pressure, and also on 





| 


zl 


100.000 LB. STEAM 





| 
} 
| 
| 








BOILER PLANT 
100.000 L8. PER HOUR 













RAW 
WATER 


| 
| 
es 


MAKE i 2 * Se Ls 




















FEED 
| 102 500 LB.| 350 Souter SQ IN 
| a 
| ~) | 
; es 
TURBINE | | 
CONDENSER | y 
BLOW DOWN } 
A Ss0o1e.” | VAPOUR SOLS. Oo 2 VAPOUR 4.489 LB. 228°F 
y 436°F 
| _ LOSSES creed 
} | “2.5008 EVAPORATOR 
ea 
+ | 
a j WATER 4.589 LB 
Y | DRAIN 100.8 138+5°F 
-————_o— : 





| 

| 

[CONDENSATE 93.040 L8 L 420° F 
r 


FEED PUMP 
—s 


Tre Encincer 










COIL DRAIN 4.970 LB. 225° F 





8B 0 10018 


Swaine Sc 


Fic. 1—Diagram Showing Typical Lay-Out of Plant Incorporating Continuous Blow-Down from Boiler to Evaporator. 


chemical condition of the water in the boiler itself. This 
mainly consists in preventing the concentration of the 
total solids beyond certain limits which depend on the 
rate of evaporation and the pressure. In certain circum- 
stances when the feed water is high in soluble salts, it 
may be necessary to fit a continuous blow-down connec- 


account of the possibility of caustic embrittlement. Con- 
ditioning by tri-sodium phosphate, which is equally 
effective in preventing the formation of hard scale, is 
preferable to sodium carbonate, and is therefore recom- 
mended. The University of Illinois has recently pub- 
lished the results of experiments earried out in con- 














FIG. 2—Boiler Tube Failure Due to Internal Scale. 


tion to the boilers so that some of the boiler water may be 
run to waste after the heat has been recovered. Fig. 1 
shows a typical lay-out for a plant using a feed water with 
a make-up amounting to, say, 3 per cent., which is evapo- 
rated, while control of the amount of solids in the boiler is 
maintained by passing the boiler blow-down continu- 
ously through a flash chamber to an evaporator. Such a 
scheme would be of considerable benefit in heat and water 
economy in a modern power station, where the solids in 
the boiler water require to be kept low. 

There are a few cases of generating plants working 
without the feed and boiler water being chemically treated 
in any way. The feed water consists of condensate and 
make-up water from evaporators, which is de-aerated. 
In some of these cases no trouble has been experienced 
from corrosion or scale. It is considered that this is due 
to some local factor, such as the class of raw water. This 
may be of the type in which the constituents would them- 
selves provide a certain amount of conditioning to the 
feed, particularly if priming in the evaporators occurred. 
Further, it is possible that a certain amount of leakage 
into the condensers may take place, thus admitting small 
quantities of circulating water, which may have a beneficial 
action, into the feed. In the majority of cases, where the 
raw water and the circulating water are both scale-form- 
ing and corrosive, trouble would certainly occur if any 
contamination took place, and it would be unwise to use 
an unconditioned feed water in such circumstances. 


OPERATION TROUBLES. 


Board of Trade Reports on Accidents, together with the 
published reports of insurance companies, provide many 
valuable data on difficulties experienced during opera- 
tion. Usually these reports only relate to instances where 
severe damage occurs, but there are many unreported 
cases of failure which would be of interest to users of steam 
plant. 

Scale Deposition.—This is the cause of a type of failure 
which very frequently occurs, but it is usually simple to 
overcome. Any scale deposit must obviously come from 
solid matter in the feed water, and more complete soften- 
ing or chemical conditioning and filtering is required. 
The cause is thus much more straightforward to deal with 
than corrosion troubles. At the same time, however, 
it is considered advisable that the water should be satis- 
factorily conditioned in every plant at all times, rather 
than to allow matters to stand until actual troubles occur, 
as such troubles may have very serious results. A con- 
siderable amount of research has been carried out in regard 





nection with this problem. The following cases are given 
as typical examples :— 
Case A: Boiler Tube Failure.—This occurred 
coal-fired boiler working at medium pressure. Fig. 2 
shows a section of a blistered tube caused through using 


in @ 

















FIG. 3—High-Pressure Boiler Furnace Wall Tube Failure 
Due to Internal Scale. 


a feed water containing a considerable quantity of the 
salts which produce hardness, resulting in the formation 
of a hard scale, and thus causing overheating of the 
metal of the tube and subsequent blistering. The figure 
shows clearly that attack on the gas side of the metal 





has taken place owing to the metal becoming red hot 
as @ result of the scale on the water side, which prevented 
the transfer of heat. 

Case B: High-pressure Boiler Tube Failure.—Fig. 3 
shows a section of tube in a coal-fired furnace wall of 
the Bailey type—that is, with metal protection blocks. 
The conditions are similar to case A, but it will be noticed 
that the thinning of the metal around the blister is less 
than in a tube carrying a lower pressure. In high-pressure 
tube failures of this nature, the blister is usually larger, 
and greater swelling takes place. It will be appreciated 
that the mechanical strength of the cast iron block 
protecting the boiler tube is of value in restricting the 
amount of bulging, should such a tube become blistered, 
and this is clearly indicated in Fig. 4, which shows a tube 
from the same boiler wall. In this instance the tube 
has actually swelled into the deformed cast iron protecting 
block. The tube shown in Fig. 3 failed owing to local 
overheating caused by the scale over the whole of the 
metal. In the tube 'shownlin Fig.{4 failure is due to quite 

















4—High-Pressure Boiler Furnace Wall Tube Failure 
Due to Internal Scale. 


FiG, 


a different cause, namely, general overheating, owing to 
a reduction of circulation, on account of an accumulation 
of loosened scale at one point. 

Town’s water, which is both scale-forming and corrosive. 
was used, and these examples emphasise the need for 
using treated water at all times. Not only were there a 
number of tube failures of the types indicated, but corro- 
sion was also found to be taking place. In addition, 
corrosion was found in the boiler drum. Fig. 5 is repro- 
duced from a rubbing showing the pit marks found in 
the water space in the drum. When the feed water con- 
tains corrosive salts derived from untreated make-up 
water, the main boiler drums usually show signs of this 
form of attack. The first, indication is the formation 
of nodules, which, if examined and broken away, expose 
pits in the metal of the drum. If the corrosion is not 
stopped in time, the metal of the drum may be eaten 
right through. 

Case C: High-pressure Boiler Tube Failure.—Fig. 6 
shows a piece of one of the tubes immediately above 
the furnace. The boiler is oil-fired, and the temperature 
of combustion is thus higher than in a coal-fired furnace. 





Fic, 5—Rubbing Showing Boiler Drum Corrosion Pit-Marks. 


The addition of hard town’s water to the make-up feed, 
instead of using evaporated water, caused the internal 
deposit, and blistering therefore occurred. Although the 
scale is only about z;in. thick, it is of a hard insulating 
nature. Attack on the gas side of the metal frequently 
takes place in oil-fired boilers if the oil is high in sulphur 
content, should the metal become overheated owing to 
scale deposit on the water side. A similar case of failure 
in @ boiler with a working pressure of 2200 lb. per square 
inch, in which corrosion was also present to a serious 
extent, is indicated in Fig. 7, which shows a piece of one 
of the boiler tubes. 

Another type of failure results in the formation of 
blisters, owing to excessive concentration of certain 
soluble salts, generally sodium sulphate, in the boiler 
water. The boiler tubes fail owing to local overheating, 
in exactly the same way as if scale were present, but when 
the tube is examined it appears to be perfectly clean. 
The explanation is that certain salts become less soluble 
as the temperature rises. At the temperature of the water 
in the boiler during working conditions, the salts, being 
highly concentrated, come out of solution and prevent 
the transfer of heat from the metal to the water, thus 
causing subsequent burning and blistering. The presence 
of oil in the feed water causes overheating of the boiler 
tubes, particularly those subjected to the highest tem- 
perature of the gases of combustion, and the damaged 
tube is usually blistered in a similar form to those that 
fail on account of scale. 

Corrosion.—This is essentially a process of oxidations 
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In dealing with any specific case, a complete chemical 
investigation is generally required, and it is the engineer’s | tures and pressures to form hydrochloric acid, would 
province to interpret correctly the reports which are 
In order to prevent corrosion, it is necessary 


submitted. 


magnesium chloride, which decomposes at boiler tempera- 


attack and corrode the metal of the boiler itself; the 
presence of this salt is usually due to the unsatisfactory 

















Fics. 6 7 AND 8—Boiler Tube Failures due to scale ; combinedzscale and corrosion ; and corrosion alone. 
Fics. 9 10 AND 11—Superheat Tube Failures from corrosion ; 


for an alkali to be present ; the feed water must therefore 
be conditioned to give it-the correct alkalinity. The 
first step in the examination of a chemical report is to 
see whether the feed water has a definite caustic soda 
alkalinity. Alkalinity due to sodium carbonate is not 
sufficient, as carbon dioxide gas is given off under pressure 
and temperature, when the water is in the boiler, and such 
gas sets up a corrosive attack on the economiser and 
superheater tubes. The effect of oxygen in the feed water 
must be minimised, and it is therefore advisable to reduce 
the oxygen content in the feed water to the minimum 
possible amount (see Appendix I) by means of de-aeration. 

Acidity in the feed water or make-up water is frequently 
due to carbon dioxide given off in the evaporators on 
account of the presence of bicarbonates in the raw water. 
Consideration must consequently be given to the pre- 
treatment by chemical means of the raw water delivered 
to the evaporator. Calcium hydrate is generally employed 
for this purpose. The treatment also reduces the amount 
of scale on the coils of the evaporator, which can thus be 
worked more efficiently and, therefore, with less chance 
of priming. Unless the feed water had some definite 
corrosive quality other than that due to the gases given 
off, such as oxygen and carbon dioxide, one would not 
expect corrosion in the boiler itself. If corrosion occurred 
in the boiler proper, such as in the drum water space 


and carry over of Solvble Salts 


softening of the make-up water, or else to infiltration from 
leaky condensers or priming evaporators. 
Case D: Medium-pressure Boiler Tube Failure Due to 

















FIG. 12—Economiser Tube Showing Corrosion Attack. 


Corrosion.—In this instance, corrosion took the form of 





pitting. Fig. 8 is representative of this type of failure. 


presence of magnesium chloride. This also showed in 
the analysis of the feed. The condensate was slightly 
acid (hydrogen ion concentration pH, 6-4). Recommenda- 
tions indicated treatment of the make-up water in a 
softener with lime and soda. Table II shows the analysis 
of the water before and after treatment : 


TasLe Il.—Analysis of Make-up Water. 


In parts per 100,000. 
After treat- 


Salt. As used. ment with 
lime and soda. 

Silica Lf, PiUe SS 0-26 22 
Alumina and iron oxide 0-40 0-24 
Calcium carbonate .. . .- 1-40 0-71 
Magnesium carbonate 0-29 
Magnesium sulphate. . 0-66 

Sodium sulphate ; 0-78 
Magnesium chloride . 0-10 

Sodium chloride : . O-74 0-74 
Sodium hydrate SE ae ce, See ee 


An adjustment in the treatment would be made so as to give 
the feed water a caustic soda alkalinity of about 0-2 grain per 
gallon, and it would be necessary to add enough sodium sulphate 
to give a ratio of sodium sulphate to sodium carbonate of 2 to 1. 

Superheater Tube Failures.—These are frequently due 
to corrosion set up by the gases given off from the water 
in the boiler, and carried over to the superheater. Corro- 
sion from this cause takes the form of pitting. Usually 
the gases consist mainly of carbon dioxide which is 
liberated in the boiler when the feed water contains 
carbonate of soda instead of caustic soda. In some cases 
ammonia from the raw make-up water may be present. 
A typical case of such a failure is shown in Fig. 9. Analysis 
of the water left in the superheater tubes after the boiler 
had been emptied gave the following result : 


Grains per 


gallon. 
Silica a eer 0-10 
Calcium hydrate 0-29 
Caustic soda... .. .. . ‘ w= he ae 
Sodium sulphate . : .. §-55 
Sodium chloride. é , F : on Se 
Organic matter 0-76 

9-43 

In addition, ammonia was present to the extent of 


0-14 grain per gallon. 

Analysis of the feed water disclosed the presence of 
0-28 grain of ammonia per gallon, a very large quantity. 
After changing to town’s main water for the make-up 
supply. which amounted to about 5 per cent. of the total 
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Fic. 15—Diagram Showing Fry's Etching of a Boiler Plate. 


feed, the ammonia disappeared and no further corrosion 
was experienced. 

Carry-over of Boiler Water.—Another form of failure 
of superheater tubes occasionally found is due to boiler 
water being carried over with the steam into the super- 
heater. This might take place if too high a water level 
was maintained in the drum, together with an excessive 
concentration of certain soluble salts. There would then 





The investigation into the cause necessitated analyses 
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Fic. 13— Photomicrograph of Embrittled Boiler Plate. 


and section tubes, the quality of the feed water would 
immediately give rise to suspicion. A test would show 
whether there was any acidity, and a chemical analysis 
would reveal to what this acidity was due. For example, 








be a tendency for boiler water to make its wav into the 








of the crude make-up water (3 per cent.), the condensate, 
and the feed and boiler waters. The analyses showed 
that the crude make-up water had no caustic soda 
alkalinity, and was corrosive in its action, owing to the 





FIG. 14—X-Ray Photograph of Embrittled Boiler Plate. 


superheater in gushes. Any deposit found in the super- 
heater tubes would probably be localised, and analysis 
would indicate that it consisted essentially of salts 
evaporated from the boiler water. 
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In the example shown in Fig. 10 the percentage analysis 
of the deposit is as follows :— 


Silica eee eee 2-33 
Calcium carbonate 1-14 
Sodium carbonate 28-50 
Sodium phosphate 0-33 
Sodium sulphate .. 55-07 
Sodium chloride 12-63 


100-00 


Another form of carry-over which might take place 
continuously consists of the entraining in the steam of 
scale-forming matter and organic matter from the boiler 
water. This would appear in the superheater tubes as a 
general coating, and in severe cases might cause actual 
burning of the metal (see Fig. 11). It is highly desirable 
to ensure that the superheater boxes are thoroughly 
drained when the boiler is brought into service in the line, 





In those cases of failures of steam drums due to caustic 
embrittlement which have come under the author’s 
personal notice, it has been found that the boiler waters 
do not conform to the accepted conditions originally laid 
down by the American Society of Mechanical Engineers 
after Parr and Straub’s researches, which are still reeom- 
mended both in America and in this country and elsewhere. 
Boiler water conditions must therefore be watched in 
every steam generating plant, particularly when the feed 
consists of evaporated make-up water and condensate 
conditioned by an alkali. While the boiler water itself 
may not show undue concentration of caustic soda, high 
concentration is possible in such parts as the seams of 
riveted drums, and any parts where capillary action and 
evaporation could take place. High concentrations may, 
in addition, be expected in obvious surface defects where 
there is also a tendency towards stress localisation. Forge 
laps provide an instance of this point, and mention may 




















Fic. 16—Boiler Plate Showing Embrittlement Cracks. 


as the water condensed in these parts will otherwise become 
concentrated with salts. 

An actual example of a case where both the difficulties 
shown in Figs. 10 and 11 were present gave the following 
analyses :-— 

Analysis of Boiler Water. 
Grains per 


gallon. 
Silica ee 0-20 
Caleium carbonate 0-56 
Calcium hydrate = 0-39 
Calcium phosphate gee ics 1 a Oe, Ae 
Caustic soda... .. .. 3-97 
Sodium phosphate «« 3-80 
Sodium sulphate . 24-74 
Sodium chloride 1-64 
Organic matter 3-64 

38-94 


Analysis of Carry-over in Steam. 
Grains per 


gallon. 
Calcium carbonate 0-41 
Calcium phosphate 0-99 
Sodium sulphate 0-81 
Sodium chloride 1-22 
Organic matter 2-44 
5-87 
Analysis of Deposit in Superheater. 
Per cent. 
Sodium sulphate .. 78-8 
Sodium carbonate... .. .. 11-9 
Sodium phosphate (Na,HPO,) 0-8 
Sodium chloride .. .. .. 0-2 
Caustic soda .. 0-1 


The analyses show that boiler water has at times 
been carried into the superheater, and, in addition, a 
general carrying over of solid matter continuously with 
the steam has taken place. To avoid this it is advisable 
(a) to make sure that the water cannot find its way into 
the dry pipes as it would if the water level were kept high, 
and (6) to secure the elimination from the boiler water of 
such large quantities of scale-forming matter. 

Economiser Tube Failures.—These are mainly due to 
corrosion set up by dissolved gases in the feed. It is 
essential for the feed water to have a caustic soda alkalinity, 
with the oxygen content reduced to a minimum. Many 
cases of economiser corrosion have occurred, and the 
utmost care of the feed water is necessary if a reasonable 
life of the economiser tubes is to be obtained. The higher 
water speeds attained in the present-day designs of 
economisers often have a beneficial influence in the pre- 
vention of corrosion. Fig. 12 illustrates an example of 
corrosion in the economiser tubes. The feed water was 
found to contain oxygen and a high percentage of sodium 
carbonate with no caustic soda alkalinity. In addition, 
traces of ammonia salts were occasionally present. 

Caustic Embrittlement.—This may be regarded as a 
form of corrosion, due to attack by the caustic constituent 
in the boiler water upon the grain boundaries of the metal 
forming the plate, when the latter is subjected to stress, 
resulting in minute disintegration. Examination of 
photo-micrographs of such cracks, of which one is shown 
im Fig. 13, indicates that it is possible to have inter- 
granular cracks combined with transgranular cracks, the 
latter being due simply to the effect of stress on metal 
weakened by caustic attack. One must be prepared to 
find this condition, but must not be misled as to the original 
cause. Fig. 14 shows an interesting X-ray photograph of 
an embrittled boiler plate. The cracks were not visible 
on the surface. This illustration is believed to be the first 
of its kind published. Fig. 16 shows an embrittled butt 
strap which was considered to be in good condition until 
machining of the face showed a multitude of cracks. 

In the discussion on his valuable paper before the 
Institution,* Mr. Schuster indicated that at the time he 
wrote his paper he had encountered embrittlement only 
when the riveting pressures had been excessive or the 
workmanship faulty. An instance, however, was given 
at the end of the paper, in which twelve boilers had failed. 
As a result of lengthy investigation, these boilers were 
found to be of good construction and the riveting pressure 
normal. 

Much has been written on the subject of chemical 
embrittlement, or caustic embrittlement, as it is frequently 
termed, mainly based on the experimental work of the 
Americans, Parr and Straub, which is now well known. 


* “ Proc.,”’ I. Mech. E., 1933, Vol. 124, p. 478. 





also be made of highly stressed localities due not only to 
faulty construction but to inherent stress arising from 
temperature effect, breathing, &c. 

Examination of an Embrittled Boiler Drum.—For a 
complete examination of the failure of a riveted seam of 
a boiler drum, it is necessary to study the history of the 
material and to establish the analysis and physical pro- 


perties of the plates and rivets used. The design should | 


also be considered, especially in regard to the factor of 
safety and the tendency for stress localisation. An 
inspection of the actual drum should be made, particu- 
larly to see if there are any broken rivets, and if there is 
any indication of alkali deposit at the seams. 

A microscopic and macroscopic examination of longi- 
tudinal sections of the rivets is a necessity. An examina- 
tion of the plates through the rivet holes should be carried 
out to see whether any hair cracks are present, the holes 
being polished and etched for this purpose. If doubts 
still exist after the examination, it may be necessary 
to dismantle the butt straps and inspect the internal 
surfaces of the seams—known as the “dry ”’ side of the 
plates. These will probably show a grey sparkling crystal- 
line deposit which is alkaline; and there is usually a 
heavy coating of black magnetic oxide in the joint faces 
of the plates and butt straps. A portion of the butt 
strap in which the cracks are found should be examined, 
and photo-micrographs should be taken to indicate their 
nature. When the cracks are due to caustic embrittle- 
ment they-are definitely intergranular, but where the 
plate shows marked intergranular weakness they may also 
be combined with transgranular cracks. A Fry’s etching 
(Fig. 15) gives interesting information regarding the 
stress lines, and this is helpful in estimating the con- 
ditions under which the material has worked. A full 
history of the water treatment should be obtained, par- 
ticularly to see if the ratio of sodium sulphate to sodium 
carbonate has been maintained at all times, according 
to the recommended limits. Cases have occurred in which, 
although the water conditions prior to failure were satis- 
factory, investigation into the history of the water treat- 


8-4. Total solids should be kept to the minimum possible 
amount. 

Boiler Water Conditions.—Caustie soda alkalinity should 
be not greater than 50 grains per gallon; total solids, 
500 grains per gallon; chloride, not over 30 grains per 
gallon. Hardness as near zero as possible. Oil, no indica- 
tion of even the slightest trace. The ratio of sodium 
sulphate to alkalinity—that is, the total alkalinity ex- 
pressed as an equivalent amount of sodium carbonate— 
should vary with the boiler pressure, as follows :— 


Up to 150lb. per square inch .. .. - ratiol:1 
From 150 lb. to 250 1b. per square inch .. os 2:1 
From 250 Ib. per square inch upwards... Se 


In no case should the sodium sulphate content be less 
than the figure given by these requirements. For pres- 
sures of from 350 lb. to 600 Ib. per square inch, the above 
figures of concentration should 2 slightly less. 


For High-pressure Boilers (600 lb. per square inch and above) ; 
Feed Water Conditions. 
. 0-02cu.cm. per litre (max. value) 


Dissolved oxygen .. 
1/,9 grain per gallon os 
4 


Caustic soda alkalinity. : 





Sodium sulphate .. - §/o *» ” ” 
Other extraneous salts.. 2/19 ‘ » ” 
Hardness ec Sewers eee 

No oil 


Boiler Water Conditions. 











| Pressure. 
Salts. | 600 to 850 | 850 to 1500 
| Ib. per sq. in. | Ib. per sq. in. 
| -——_-— --——- — ————— 
Caustic soda, grains per gall. (max.)| 25 15 
Sodium sulphate, ,, _,, eat 100 | 60 
Sodium phosphate, ,, _,, . ef (Steld . j5 Stold 
Extraneous salts, ,,_,, 15 to 20 15 to 20 
Total, grains per gallon(max.) . 150 100 











LAUNCHES AND TRIAL TRIPS. 





San ALvaro, motor oil tank vessel ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Eagle Oil and 
Shipping Company, Ltd., London; dimensions, 442}ft. by 
60ft. by 32ft.; to carry oil in bulk. Diesel engine, Hawthorn- 
Werkspoor type ; constructed by R. and W. Hawthorn, Leslie 
and Co., Ltd.; launch, January 17th. 

Acavas, single-screw motor oil tanker; built by Workman 
Clark (1928), Ltd., to the order of Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, 460ft. by 59ft. by 34ft.; to carry 
oil in bulk ; trial trip, January 22nd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Leo C. STeINLz, Ltd., have removed to 93, Albert Embank- 
ment, London, 8.E.11. Telephone, Reliance 2891 (4 lines) ; 
telegrams, Steinle, London. 

BLACKSTONE AND Co., Ltd,, Stamford, inform us that Mr. 
T. L. Price has been elected a director of the company. Mr. 
Price has been associated with Blackstone’s for fifty years. 


Mr. G. M. G. Farmer, director, Mangin, Davson and Partners, 
| Ltd., engineers, 54, Victoria-street, S.W.1, has changed his 
| name by Royal licence to Wilshere, in accordance with terms of 
a will under which he has inherited estates in Hertfordshire, 
Bedfordshire, and elsewhere. Mr. Wilshere will continue in 
business with his firm. 











ment indicated that in earlier stages the required con- 


ditions had not been met. 


GENERAL. 


The power engineér usually looks to the chemist to 
ensure that the water is in the correct state, but it is con- 
sidered advisable that the engineer should have a general 
knowledge of the important factors involved, for whilst 
the engineer can rely upon the chemist regarding the pro- 
cedure employed in determining the figures, it is certainly 
preferable for him to know how to make use of the data. 
By so doing he may prevent the serious harm which fre- 
quently occurs as a consequence of corrosion and scale 
formation, as it is much easier to prevent these troubles 
than to overcome the difficulties resulting from them. 
At the same time it should be appreciated that the usual 
daily chemical control tests are quite simple, and do not 
need to be carried out by a chemist. 

The foregoing examples of failures may be considered 
to be fairly representative of the more usual forms which 
occur ; in particular it should be pointed out that there is 
no difficulty whatever in preventing troubles of this nature 
by the correct and constant control of the conditions of 
the feed and boiler water. Under these circumstances, 
steam generating plant can, and does, remain in good con- 
dition after many years of service under the exacting 
present-day conditions of high ratings, high pressures, 
and high degrees of superheat. Many thousands of 
pounds are spent in the installation of first-class equip- 
ment, and the necessary instruments for maintaining the 
plant in a highly efficient state. It is therefore to be 


hoped that appreciation of the condition and control of. 


the water will prevent the plant from being damaged in 
ways which can so readily take place. Attention to this 
matter will well repay any power station engineer, and 


will keep his plant trouble-free. 





APPENDIX I. 


WaTER CONDITIONS ACCEPTED AS GOOD PRACTICE. 


Low and Medium-pressure Boilers: Feed Water Con- 
ditions.—Dissolved oxygen should be less than 0-1 cubic 
centimetre per litre; chlorine, not over 0-3 grain per 
gallon. Alkalinity should be definitely caustic soda 
alkalinity, but not more than 0-5 grain. per gallon, and 
should have a hydrogen ion concentration pH of about 


CONTRACTS AND ORDERS. 


| 
| 





The Editor is always happy to print short announcements of 
| contracts and orders in this column provided they are sent to him 
| in time to have news value and that they are likely to interest readers. 





INTERNATIONAL ComBusTION, Ltd., of London and Derby, 
| has just received a contract for boiler plant worth over £300,000 
sterling for the West Australian Government power station 
at East Perth. The order covers three high-pressure water-tube 
boilers, each to evaporate 135,000 lb. of steam per hour, which 
will be fired by the Lopulco system of pulverised fuel, and 
includes all the auxiliary equipment, buildings, &c., the latter 
to house the new turbo-alternator and switchgear, which are 
being supplied under other contracts by C. A. Parsons and Co., 
Ltd., and Metropolitan-Vickers, Ltd., respectively. 





BRITISH CHEMICAL PLANT MANUFACTURERS’ ASSOCIATION 
AnNnuAL Diyner.—The annual dinner of the British Chemical 
Plant Manufacturers’ Association was held on Thursday, 
January 24th, at Jules Restaurant, Jermyn-street, under the 
chairmanship of Mr. E. A. Alliot. There was a large attendance 
of over eighty-six members and guests, which included many 
representatives of allied scientific societies and institutions, 
along with the leading makers of chemical engineering plant. 
Following the custom of other years, the usual after-dinner 
speeches were replaced by an informal discussion. This year 
the principal guest of the evening was the Rt. Hon. Lord 
Melchett, who very clearly explained the Industrial Reorganisa - 
tion (Enabling) Bill, which he recently introduced into the 
House of Lords. Lord Melchett said that the main object he 
had in view in drafting the Bill was to produce a means for 
industry to reorganise itself, and thereby to avoid possible 
Government intervention. He described in detail the various 
steps to be taken under his scheme, and the safeguards embodied 
in the Bill. Many of the speakers agreed that some such 
measure was necessary, but others thought that individual 
initiative and inventive genius might perhaps be stifled. In 
his replies, Lord Melchett dealt convincingly with the various 
points which were raised, and said that the scheme, in essence, 
had for many years worked well in the alkali and kindred 
chemical industries. At the close of the evening, which was an 
enjoyable and interesting one in every way, the chairman, 
Mr. E. A. Alliot, warmly thanked Lord Melchett, and during 
the evening he also paid a personal tribute to the work of Mr. 
Davidson Pratt, the Secretary, and his staff, who, he said, had 
done so much to forward the work of the Association. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Continental Steel Position. 


Nearly all the Continental steel trades are expe- 
riéncing a decline in the éxport deniand for iron and steel, 
the possible exception being Gerniany, although the 
industry in that country has beconie so involved in barter 
transactions that it is difficult to say how miuch ordinary 
export business has been undertaken. For the last week 
or so the only markets which have taken any réal iriterest 
in Continental steel have been the Argentine, Brazil, and 
Chile, and the requirements of these countries have been 
only moderate. Recently the Cartel expressed its inten- 
tion of sending a trade mission to Japan to improve busi- 
ness relations with that country, but apparently this idea 
has been abandoned, and it is understood the arrangements 
made by the recent British mission have deprived the 
Continent of hopes which they may have entertained in 
that direction. Considerable interest attaches to the 
position of the Saar steel works in the international 
markets after the change over to Germany. It is announced 
that the contracts entered into between the Lorraine and 
the Saar works, by which minette ore will be exchanged for 
Saar coal, will continue in operation, and that the German 
Cartel will take over the Saar works’ steel allotments. On 
the other hand, there is an agitation in French industrial 
circles for the immediate application to all Saar products 
imported into France of the tonnage quotas and duties 
which are applied to imports from other foreign countries. 
It is estimated that last year 35 per cent. of the Saar pro- 
duction was absorbed by the German domestic market, 
principally by consumers in South Germany, 18 per cent. 
was sold by the German Cartel for export, and 27 per cent. 
was taken by the French market. It is also suggested that 
the German exchange position will benefit, as the imports 
from the Saar had to be paid for in French frances, and 
these represented an annual account of 350 million marks. 
The question of the German quota is still unsettled and 
some fresh heartburning has been occasioned amongst 
other members of the Cartel by the announcement that the 
German steel makers have secured the assistance of some 
important banks in their barter operations. The extent 
of this kind of trading by German steel makers has already 
caused difficulties in the Cartel, and any expansion in this 
direction would make the renewal of the agreement next 
March more uncertain than it is at present. 


The Pig Iron Market. 


The position has not changed much this week in 
the pig iron market. Buying has been confined almost 
entirely to small parcels, excepting in the Sheffield district, 
where there has been some talk of an advance in the zone 
price. This has stirred a few of the larger consumers 
into activity, but it is an open question whether the 
position would warrant an increase in quotations. Business 
in the district has been maintained at a good level, but 
the price situation cannot be considered from that point 
only, and in other consuming areas the demand has sub- 
sided a little. The slackness is regarded as a passing phase 
and does not seem to have disturbed the confidence of the 
market ; but it can hardly be considered an argument for 
advancing prices. On the North-East Coast disappoint- 
ment is expressed at the slowness with which deliveries to 
the Scottish foundries are being resumed. Buying by 
consumers in Scotland also has been limited to odd 
parcels, but against this must be set the fact that many of 
the larger users have still to receive good tonnages against 
contracts. A rather similar position exists with regard to 
the local foundries, which have been taking up iron on a 
good scale, but have been placing little new business. 
As a result of these conditions the stocks in the makers’ 
hands are not being liquidated as quickly as was expected 
at the beginning of the year. This has resulted in a revival 
of interest in export trade on the part of the producers 
who are prepared to cut prices to overseas buyers. In the 
Midlands, where the demand for foundry pig iron was slow 
in developing after the holidays, conditions have shown a 
tendency to improve. The light castings industry, 
particularly the section catering for builders’ supplies, has 
taken more iron lately than at any time since mid- 
December. The heavy engineering industries are taking 
more iron and there is a strong probability that the 
requiremerts of this branch will continue to increase. 
In the Lancashire district the situation has several 
satisfactory features. The volume of business may not be 
up to anticipations, but in several directions consumption 
is increasing. The demand from the heavy engineering 
industries and the machinery manufacturers has notice- 
ably improved of late, and the light castings makers 
cannot complain of their order books considering the time 
of year. Recently a fair amount of business has been 
transacted in contract renewals, which in some cases have 
covered some distance forward. New business in hematite 
has been on the quiet side and the orders in hand are 
being worked off more quickly than some of the producers 
like. The situation is sound, since there is little, if any, 
surplus make and stocks are not heavy. 


The North-East Coast and Yorkshire. 


Although there has been a halt in the demand for 
some descriptions of finished steel, the general tone of the 
market is optimistic, and in most departments the volume 
of business is slowly improving. The works on the North- 
East Coast are favourably situated as regards orders in 
hand and a satisfactery feature of the situation is that as 
contracts are worked off they are being replaced. In fact, 
the impression prevails that the order books of most of the 
establishments in this district have improved during the 
past few weeks. The outlook for the shipbuilding industry 
on the Wear and the Tees is more hopeful than for a long 
time and the recently placed contracts for ships will 
provide orders for descriptions of steel which will be 
welcomed by the North-East Coast works. The iron and 
steel required by shipbuilders when they are busy includes 








A comprehensive list of the prices of materials mentioned below will 


so many classes that there is scarcely an establishment in 
the district that does not directly benefit when the ship- 
building industry is well employed. The works engaged 
upon railway material can look forward to a long period 
of activity as a result of the orders given out recently by 
the railway companies plus some foreign business. The 
steel sheet makers are not in such a good position as most 
other departments of the local industry, but even they 
have taken more new business of late than for several 
weeks. The producers of semis are making steady 
deliveries to consumers but new business is not coming to 
hand in accordance with the anticipations entertained at 
the end of the year. On the other hand, the production 
of structural steel material is maintained at a high rate 
and shows no signs of declining. The steel industry in 
Yorkshire appears to have settled down to a satisfactory 
state of activity. The demand for basic steel seems to be 
increasing and some departments of the finishing trades 
look forward to a record production this year. The acid 
steel section of the market is inclined to be rather quiet 
so far as new business is concerned, but this is regarded as 
a passing phase and deliveries from the producing works 
are on a good scale. A considerable volume of business 
is passing in stainless steels and the demand in this depart- 
ment is a feature of the position. Lately the heavy engi- 
neering industries have received an accession of orders 
and are busier than for some time. The tool steel section, 
on the other hand, is rather quieter, but the amount of 
inquiry in circulation points to a quick recovery. 


Scotland and the North. 


The Scottish steel industry is now producing at 
about the rate prevailing last December, although com- 
pared with the activity which ruled a year ago some 
decline in operations is noticeable. It is not expected that 
any further deterioration in the position will occur, as the 
contracts in hand and the potential requirements of the 
market should be sufficient to keep outputs at their present 
level for a long time. The demand from the shipyards, 
for instance, should soon show some expansion as a result 
of the orders which have recently been placed. One of the 
satisfactory features of the situation is that the marine 
and general engineering shops are better employed than 
for some months past. Amongst the contracts in hand are 
the boilers and turbines for two cruisers and the turbines 
for the “‘ Queen Mary.’ Constructional engineering firms 
are busy on the whole and are taking good deliveries of 
joists and sections. Asa result of the recent railway orders 
the firms making locomotives are also well employed. The 
sheet industry continues to experience a poor export 
demand, but lately there has been some sign of an improve- 
ment in the call for material for home consumers. The 
motor car manufacturers continue to take large quantities, 
and at the moment there seems to be no sign of a con- 
traction in their requirements. The black sheet producers 
anticipate that business with the motor industry will 
continue to expand and that the spring will bring an 
important increase in the number of orders. Rather 
slack conditions rule at the re-rolling works, but the 
announcement that the question of raising the duties 
upon foreign material is to be considered has inspired hope 
for the future, as it is claimed that the Scottish works 
have suffered considerably from importations of Con- 
tinental merchant bars. The general tone of the market in 
Lancashire is good, but producers complain that whilst 
deliveries against contracts have been made at a satis- 
factory rate, the volume of new business reaching the 
works leaves much to be desired. There is, however, a 
good demand for small sections, owing to the active con- 
ditions ruling at the constructional engineering shops. 
Business in heavy sections and joists, which promised to 
become active a few weeks ago, has been somewhat dis- 
appointing. The demand for boiler plates has shown a 
slight improvement, but there are anticipations that a 
considerable tonnage of orders has yet to be given out in 
this department -as a result of recent and prospective 
contracts. Satisfactory conditions rule in the alloy steel 
department and the requirements of bright-drawn steel 
appear to be upon a heavy scale. 


Current Business. 


The Metropolitan Cammell, Carriage, Wagon and 
Finance Company, Ltd., has received an order from the 
London, Midland and Scottish Railway for 100 hopper 
wagons of 20 tons capacity for the conveyance of coke. 
Thomas W. Ward, Ltd., of Sheffield, have arranged to 
dismantle four blast-furnaces and a by-product plant 
belonging to the Staffordshire Coal and Iron Company, 
Ltd., of Stoke-upon-Trent. The work of demolition is to 
be commenced at once. A contract has been obtained by 
International Combustion, Ltd., for a boiler plant for the 
West Australian Government power station at East Perth, 
the value of which totals £300,000. Baldwins, Ltd., have 
disposed of their Eagle Tin-plate Works, Neath, to the 
Metal Box Company, Ltd., but will continue to hold a 
large interest in the concern and supply steel for the works. 
J. and L. Thompson and Sons, Ltd., of Sunderland, have 
received an order for a vessel of 9000 tons deadweight. 
Swan, Hunter and Wigham Richardson, Ltd., of Wallsend, 
have taken a contract for a motor vessel, 250ft. in length, 
for service on the Canadian lakes. The Department of 
Overseas Trade reports that the following contracts are 
open for tender :—Uruguay, State Electricity Supply and 
Telephones Administration : phosphor-bronze, zinc bronze, 
aluminium and lead wire for metallising, high-speed steel 
round bars for lathes, copper bars and sheets, brass sheets 
and round bronze bars (Montevideo, March 15th); also 
hardware and tools (March 22nd); Argentine State Rail- 
ways Administration: electric power plant, comprising 
four 500-kW D.C. generators, driven by internal combus- 
tion engines, with water cooling and circulating equip- 
ment; distribution and control switchboard and a plant 
for supplying 600 kVA at 6600 volts, 50 cycles, to an 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


electric furnace (Buenos Aires, April 23rd); Casablanca 
Municipality : three-colour light signalling apparatus for 
three crossings (Casablanca, February 20th) ; City Electric 
Light Company, Ltd., Brisbane: one 5000-kW steam- 
driven turbo-alternator, 5200 volts, three-phase, 50 cycles, 
0-75 to 0-85 power factor, complete with direct-coupled 
exciter, closed air cooling plant, oil cooler, atmospheric 
exhaust valve and all necessary instruments, fittings. pipe 
work, &c. (Brisbane, April 15th); Johannesburg, Union 
Tender and Supplies Board: one motor generator set 
and power switchboard with accessories and spares 
(Pretoria, February 22nd); Siam, Royal State Railways : 
one self-contained welding plant with D.C. generator and 
an A.C. motor, capable of melting electrodes of 2 mm. to 
7 mm. diameter at currents of 50 to 400 ampéres (Bangkok, 
April 12th); New Zealand, Posts and Telegraphs Depart- 
ment: 5 miles of fifteen-pair enamelled, silk, and cotton 
insulated impregnated and lead-covered telephone. cable 
(Wellington, March 27th). South African Railways and 
Harbours: Steelwork for a footbridge, and steelwork in 
a 30ft. plate girder skew trough span for bridge replace- 
ment (Johannesburg, February 25th); Australia, State 
Electricity Commission of Victoria: galvanised steel wire 
and wire rope; plain steel wire flexible rope of various 
sizes (Melbourne, March 25th). 


Copper and Tin. 


Rather uncertain conditions have developed in 
the electrolytic copper market. In the- United States 
American consumers have bought good quantities, but 
the Continental consumers have paid little attention to the 
metal. Speculative interest has been subdued by the pro- 
tracted character of the negotiations which are going on 
between the producers to curtail production. The 
impression prevails that it may be some time before an 
agreement is reached. It is rumoured that the European 
and Empire producers have found a basis for an arrange- 
ment which would suit themselves, but that American 
interests are opposed to the suggested scheme. Whilst 
these negotiations are dragging on the market remains 
weak and irregular, and buyers are content to place orders 
for small tonnages as they are required. German con- 
sumers whose stocks are on the low side have repeatedly 
tried to secure supplies by barter, but do not seem to 
have met with much success. An attempt to obtaip 
copper from Japan on these terms failed, as it was dis- 
covered that the Japanese had arranged to fill Manchu- 
kuan requirements and had no surplus for other export 
markets. As Manchukuo appears to be engaged in some- 
what important military operations, this can be readily 
understood. Italian sulphate makers continue to take 
fair quantities of the metal, and recently the Indian 
demand has improved considerably. In the standard 
copper market prices have shown a weaker tendency as a 
result of persistent selling. Some producers have sold 
their production well forward, but have only delivered 
a portion of the metal and have been hedging against their 
other sales. Lately the position in this market has changed 
and it looks as though on balance the market was more 
bear than bull.... The tin market fails to develop any 
special feature. The market is largely professional and the 
demand from consumers remains steady, but of only 
moderate proportions. The backwardation, which declined 
to a little over £1, has again increased to £3 10s. American 
buying developed some activity recently, but later died 
down again, whilst the Continent has shown only slight 
enthusiasm. Interest on the market has been confined 
largely to covering near short positions. 


Lead and Spelter. 


Although the lead market has been rather quiet 
and prices have moved within narrow limits, the demand 
from consumers seems to be expanding. Business on the 
Continent also has become rather brighter, but this 
improvement is only relative, and conditions do not favour 
any great increase in the consumption of the metal in the 
principal Continental countries. The recent announcement 
by the Import Duties Advisory Committee that the 
“questions regarding supplies of lead and zine and the 
provisions of the Ottawa agreements with regard thereto ” 
are under consideration, and that the Committee is 
prepared to receive evidence is taken by the market to 
indicate that it will be some time before any decision is 
reached. As a result the tendency will be for consumers 
and dealers to act cautiously until matters become less un- 
certain. Brands of Empire lead are still difficult to obtain, 
but the premiums appear to have shrunk somewhat, and 
now rule at 15s. to 17s. 6d. for prompt duty free metal. 
According to the statistics of lead published by Messrs. 
Brandeis Goldschmidt and Co., the world production of 
lead last year totalled 1,325,000 tons, compared with 
1,175,000 tons in 1933. The consumption of lead in Great 
Britain increased from 270,000 tons in 1933 to 320,000 tons 
last year, and in the United States from 285,000 tons to 
310,000 tons, but declined in France from 140,000 tons 
in 1933 to 130,000 tons in 1934.... Rather firmer con- 
ditions have developed in the spelter market although price 
movements have not been important. Arrivals of foreign 
spelter have been well absorbed and the industrial demand 
appears to have increased of late. Business on the 
Continent has remained poor and it seems likely that 
further supplies of foreign metal will be attracted to the 
British market. Brands of Empire spelter are difficult to 
obtain and it is reported that premiums of 22s. 6d. to 25s. 
for prompt and 15s. for forward delivery are required by 
the producers. Consumers in this country have shown 
rather more interest in the metal. Of course the quantities 
taken by the galvanisers are still limited by the poor 
export demand for galvanised sheets. On the other hand, 
the makers of bearing metal seem to be busy, whilst 
fair quantities of spelter are being taken up by the 








battery makers. 
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Current Prices for Metals and Fuels. 


% 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from assoc}. tec. British 











Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. ’ 
PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. . 
(D/d Teesside Area) ™ ’ Home. Export. Official Prices, January 30th. 
N.E. Coast ¢ ' P , Guaseow AND District— € e. d. 5. 6 Corrsn 
N.E. Coast-— s d, we ea A . r ont 
Angl ee is ae 7 6 7 Ok eee ee 
Hematite Mixed Nos... 3 8 6.. 3 20 T _ hie ; fy Cash.. .. .. «. +. +. £27 5 Oto £27 6 3 
ae ee er mee 8 6 Seon : : wie Three months.. .. .. .. £27 11 3to £2712 6 
S Jommts $15 0. ease Electrolytic .. £30 5 Oto £3015 0 
Cleveland— (D/d Teesside Area) Channels. . F a2. ¢. 743-2 Best Selected feate d id Bir. 
Ma. 8 eS on, TO. 3:4°@ Rounds, 3in. and up o Fie, g67°4 ahem f £31 0 0 
No. 3 G.M.B. Se OE ey a ae re under 3in. 812 0. 710 0 Sheets, Hot Rolled Ses peeae 658 0 0 
No. 4 Forge .. .. eee 3 0 6 Flats, 5in. and under 812 0. 8 17 6 7 0 icon Export 
Basi |— rebate fa ie - : po ; 
© (Lees 5/- ). , : Plates, jin. (basis) 815 0. 715 0 Tubes, Solid Drawn (basis) . . 9$d. 94d. 
MipLanps— ee fin. .. 909. 8 00 pe Brazed (basis) .. .. 94d. 94d. 
out. (Delivered to Black Country Station) ee dk - Se tae, ae 8 5 0 | Brass— 
North Staffs. Foundry.. 311 0.. .. ~ is in. .. 910 0. 810 0 Ingots, 70/30,d/d Birmingham £27 0 Oto £29 0 0 
iG se BOB oon. . M Bin... ae ee 8 5 0 Home. Export. 
Biaip (Less 5/- rebate)... 312 6... .. Boiler Plates . . > 5 Oo. 8 5 0 Tubes, Solid Drawn, 2/1 Alloy 8}d. 8d. 
; al Pe ROG oO ods histks AS 103d. 103d. 
Northampton Sournh WaALEs AREA S ad. e" 8. 2. fTeas ~— i id 
Petader Me: 3S SR) a: pa a4 6 7 26 Tin 
tN OTe ane ae eel is . 7 o f os : H GA A . £232 15 0 to £233 0 0 
ees. . ‘ BD es e ‘ » _ - 
, Chree months... ..  .. .. £228 17 6 to £23 ( 
Dethyshice— pre eee ae sr" nree month £ to £229 0 0 
No.3 Foundry .. .. 311 0.. : Channels. . 0:13.24... 712 6 | Leap: Cash and Forward... £10 8 9 
Gs ee seg ce ee ee Rounds, 3in. and up es 2 ar 8 7 6 | SPELTER: Sree aes Ais £12 2 6to £12 0 0 
ScoTLAND— ai under 3in... 812 0. 7 a 0 Aluminium Ingots (British) > £100 
Hematite, f.o.t. furnaces 311 0.. . Flats, 5in. and under 812 0. 817 6 
No. 1 Foundry, ditto .. 312 6. Plates, jin. (basis) Sat: a:.: Tis (6 
No. 3 Foundry, ditto .. 310 0. Ain. <. . £6. 8 00 
Basic, d/d (Less 5/-rebate) 3 7 6. fin. .. 9-3 84. 8 5 0 FUELS. 
N.W. Coast— isin. .. 912 6 810 0 SCOTLAND. 
(3 12 6 d/d Glasgow ” Pn Ie Oe 8 5 0] LanarksHIRE— Export. 
Hematite Mixed Nos. .. |4 0 6 ,, Sheffield IRELAND BELFAST Reser oF Tantaxp f.o.b. Grangemouth )—Navigation Unsereened —13/— to 13/6 
\4 5 6 ,, Birmingham : BO SPG $ per ae 4g) SQM 5 42 os cae) sl ds AGERE 
£ s. d. € « d. Splint 17/6 
Angles .. . ee Sa 815 0 wd 23 Sig alti Ri ais baat 
MANUFACTURED IRON. ae Ser: a. a 915 0 | Avrsme— 
} Home. Export. PE in ae Fhe nag a Rare 9 2 6 (f.0.b. Ports)—Steam ae las .. I4/- to 14/6 
LANCS.— £ ws d. S-e &. Channels : 817 6 9 0 0 i 
Crown Bars .. .. .. 912 6.. : Rounds, 3in. and u 9 is 6 915 0 agra : 
eit: Maes —-6 6 ,on.andup .. $% .* . oe (f.0.b. Methil or Burnt- 
— BED mre eat ss cae ie under 3in. ia Ae 9 4 6 island)}—Prime Steam : a Meg 14/- 
S. Yorgs.— 7 pe pe - a 
ein Pie Plates, jin. (basis) a eee 926 Unscreened Navigation oe Sat gle Ate 12/6 to 13/ 
Pig es eRe ees s@ily i 5 7 6 | Lormians— 
t B: oe ue me 2 Be *” jg... vet ee. fr ee S +-4 ; 
opesarae ” . Bie eas) ine RE RR 912 6 (f.0.b. Leith)—Hartley Prime... .. - «. I14/-to 14/6 
MIpLANDsS— a TS ree ae 917 6 Secondary Steam ..  .. 0 2. 08 be ee 13/6 
Crown Bars .. ve. BIB G.-5: => a. ae, ae 915 0 
Marked Bars (Stafis.) oo Spee ee 
i - oon S sAND. 
Nut and Bolt Bars 7 5 Oto7 15 0 = OTHER STEEL MATERIALS. ‘ 
ScoTLanp—- Home. Export. | YORKSHIRE, MANCHESTER— 
eee fe eee 9 5 0 Sheets. £s.d. £s. d. B.S.Y. Hard Steams .. ER eb it 18/6 to 21/6 
ae tye > ey Seem 915 0 10-040 IB-Gc tor... ‘Oo OU. ess: 815 0 Wernten Cele. osc te ee ee ee BR OOS 
N.E. Coast— 14-G. to 20-G.,d/d ..10 5 O.. .. 9 0 O | NorrHUMBERLAND, NewcastLe— 
Common Bars .. .. 912 6.. .. 8 15 0 21-G. to 24-G.,d/d .. 1010 0.. .. 9 5 0 OSE ae sane ma .. 14/6 to 14/9 
Best Bars Cee Be a Se 915 0 25-G. to 27-G., d/d oe ) i> we 917 6 »  Second.. , TROP S : le 13/3 
Double Best Bars a5. sw ein 10 0 0 The above home trade prices are for 4. ton ‘ions and over ; ae yO eee eae, ee 
BE Ac 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, Unscreened dis adh ih eles . 12/6 to 13/6 
30s. t xtra. . 
STEEL. - ~~ tags : DurRHAM— 
LONDON AND THE SouTH— Home. Export. Galvanised Corrugated Shoots, Basis 24-G. RY" hla SEL ag Bai a RIC Sorta eles ara 14/8 
£8. d. £3. d. once nines Foundry Coke .. .. .. .. .. «+ 18/6 to 22/6 
Rees =o eT Se ae 6 776 4-ton lotsandup.. .. 13 0 90 
i ner as SL ie 8 7 6 2-ton to 4-ton lots a ae ee SHEFFIELD— Inland. 
Se ee ae pelea ea 7 ae Under 2tons.. .. .. 15 0 0 Best Hand-picked Branch .. 24/- to 26/- 
7A CA ae ieee an at 712 6 Export : £16 12s. 6d., c.i.f. duty paid India. South Yorkshire Best .. .. 21/- to 23/- 
Rounds, 3in.andup .. 910 0. 876 £11 5s. Od., f.0.b. other markets. South Yorkshire Seconds .. 17/6 to 19 
“ uiiar Sin: au s6. we Scandinavian Markets free. Rough Slacks.. .. .. .. 8/-to 9/- 
Flats, 5in. and under 814 6. 7 2 6 | Tin-plates. Nutty Slacks ahah Ml hat ch 3 a: 
Plat aad mane eae 20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2. 
_— (basis) bk as Z : . : Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. CARDIFF— SOUTH WALES. 
ee 910 0. s 5 @ | Mie. Sim Shoaty Seale: 
14 ‘ ~ Basic (0-33% to 0-41% C.) : - 612 6 Best Admiralty Large .... .. .. «. 19/6 
fein. .. 915 0. 810 0 
{ i: “ee 6 8 5 0 » Medium (0-42% to0-60%C.).. 7 2 6 Geese ee Sek ee) wt 1 te 19 
f » Hard (0-61% to 0-85% C.) 712 6 Best Dry lerge:..0 65. .» «+ 18/9 to 19/3 
NortH-East Coast— £.-4..4. La: & na » (0°86% to 0-99% C.) 8 26 Ordinaries ss alts 3s 18/3 to 18/6 
Angles pe ars ini ‘3 » (1% C. and up) Me ea Catiietidts .. 2°. 3. Mee 
Tees. . dale at . : 6 Soft (up to 0-25% C.), 500 tons and up 5 10 0 Cargo Smalls . . SNe Pe 
Joists 8 . Qo. oa 6 100 tons .. 515 0 oS, ea er irr ia: =e |S 
Chennels. . * 8 et . : 712 °6 Rails, Heavy, 500-ton lots, f.0.t. 810 0 Foundry Coke .. .. .. -. «+ «+. 24/- to 37/6 
Rounds, 3in. and up ere fel 1 a A... » Light, f.o.t... 710 0 Furnace Coke. . 19/— to 21/6 
»» under 3in. 812 0. 710 0 Patent Fuel 21/- 
Plates, #in. 6 16 @:. 715 0 "i 
FERRO ALLO SwaNsEA— 
“e isin. .. ae er pinche ve. Anthracite Coals : 
i 9 5) 8 5 © | Tungsten Metal Powder.. .. .. 3/3 per lb. , eae pi 
4 en... sin Bie, 7 tiie: Pelee ete Sheer te Best Large .. . of Dyhiekcicpy aokiere. yale. a es 
fein. .. 9 id 0. 8 10 0 8 sivas eae pene 3S perl ; Per Unit Machine-made Cobbles. Shiga ie lies? Lig) eee 
”» jin. +: oe Rees 8 5 0 os Shep Mote. Sei eee ae ee ee Oe ae 
Boiler Plates, 2 din. ik. ‘iy 3 ae 8 5 © | FerroChrome,4p.c.to6p.c.carbon £23 0 0 7 /- tei 25/- to 30/- 
) ” ” 6 p.c. to 8 p.c. -« S12°-6 7/- Dette a nl a hea j 
MiIpLanpDs, aND LEEDS aND DistRict— ne 4 a Peas biG ae RF eh Cees ko 
va ss 8p.c.tol0p.c. .. £21 12 6 7/- 
£ s.d. fa. a Specially Refined .. Rubbly Culm... 6.9 2005 Ge ee ee Ab to 1 
— nt, Ste d . , i ¥. . “ ye Max. 2 p.c. carbon £34 0 0 11/- Steam Coals : 
ees Ree * Ab.) ae » lp.e.carbon £38 15 0 12/- Large 18/— to 20/6 
a i : i Oe: ‘ = ~ ” » 9-70 p.c.carbon £42 0 0 12/6 
thannels. . 6. 3. 
5 a » carbon free .. 10d. per Ib. 
Ree, Ss. anh wp ees ss 8 7 6 | metallic Chromium:. ..°.. .. 2/6 oar Ib. FUEL OIL 
see _ under 3in. 8 = 0. : - 9 | Ferro Manganese Goce) .. .. £10 15 O home *e 
Flats, 2% and ware 812 0. 817 6] |. Silicon, 45 p.c. to 50 p.c. .. £13 0 Oscale 5/- p.u. Inland consumption ; contracts in bulk. 
Plates, din. (basis) 8 37..6:. 715 0 ” ” 75 pec. .. -- -. £18 7 6seale 6/- p.u. Exclusive of Government tax of Id. per gallon. 
rite. | ere O.-8: 6. 8 0 0 » Wenadiom .. (2. ..(..,. 336 peeb. ; 
Re jin. .. ak ae oe 8 5 0 » Molybdenum... .. 4/6 per lb. Ex Ocean Installation. Per Gallon. 
fin. . 912 6. 810 0 Titanium (carbon free) 9d. per Ib. Furnace Oil (0-950 i eae Ty 34d. 
” fin. . + es: 8 5 0 Niokel (perton) .. .: .. .. £200 to £205 Diesel Oil vs 5), has 4d. 
Boiler Plates, jin. os 715 Oto8 5 O * Ferro Cobalt Pee 5/3d. per Ib. Manchester prices id. per 1 gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
‘ Ticultural Engineering. 


, Tue Salon de la Machine Agricole in Paris last 
weeh ‘tad little of the technical interest that is usually 
provided by efforts of agricultural engineers to introduce 
new machines for the changing requirements of agriculture. 
In present circumstances their main object is to keep them- 
selves from foundering at a time when the majority of 
farmers will not buy machines and manufacturers suffer 
financially from the acute distress in home and colonial 
markets. To make matters worse, the agricultural engi- 
neering industry is made the victim of a conflict between 
farmers and the State over the difficulties that have arisen 
out of the legislation for maintaining wheat prices. A 
powerful association of agriculturists made a violent 
attack on implement and machinery makers in consequence 
of their refusal to join it in an attempt to force the Govern- 
ment to ensure profitable prices to wheat growers. The 
agitation into which manufacturers refused to be drawn 
is more political and social than professional, and its 
importance lies in revealing the disturbed state of the 
agricultural industry. The association, the Front Paysan, 
declared a boycott of the Salon de la Machine Agricole, 





which had the effect of preventing any business that might 
have been done and of seriously compromising the success | 
of the Show. Nevertheless, there is reason to believe that | 
these troubles will be smoothed over in time. They were | 
caused by ill-conceived legislation which fixed a price for | 
wheat that left growers with unsaleable stocks on their | 
hands, and then by a reversal of that policy by providing | 
for the absorption of those stocks by the State and | 
leaving wheat to find its own price level. Meanwhile, 
manufacturers have no alternative but to wait for a| 
successful issue of the new Government measure, with the | 
conviction that when the market is relieved of stocks and | 
farmers are obliged to renew their machinery equipment 
the demand for engineering products will be so heavy as 
to bring prosperity to the implement and machinery | 
trades. That revival will not benefit importers to any 
appreciable extent so long as they are subjected to the 
present system of import quotas, which is probably more | 
detrimental to British makers of agricultural machinery | 
than to any other branch of the engineering industry. The | 
English exhibits at the Show were numerous and repre- | 
sentative, but there can be no hope of trade development | 
in this country unless something is done to break down the | 
quota system and prevent its substitution by prohibitive | 
duties. Importers of British agricultural machinery 
declare that as French agriculture depends so largely on | 
the English market, the Board of Trade has the means of 
ensuring for them liberty to carry on business in this 
country under fair and equitable conditions. 
Unemployment. | 
The ofticial figures of unemployment are advancing 
to half a million. In the absence of a national relief fund, 
which the Government refuses to entertain, it is impossible 
to know the exact number of men out of work, but the 
heavy weekly increase of unemployed is sufficiently dis- 
quieting to show the necessity of dealing adequately with 
the situation. <A general application of the dole is objected 
to on principle, for it is argued that if money is distributed 
for relief it should be in some way productive. The 
Government proposes to introduce a Bill authorising the 
payment of premiums to employers who take on unem- 
ployed hands. It is by no means certain that the plan 
will go very far, since men cannot be employed when there 
is no work for them, unless work can be procured by the 
lowering of production costs with the aid of premiums, 
which might be possible with products for export. The 
effect, nevertheless, would probably be to substitute 
unemployed hands for men already in work. The Govern- 
ment also contemplates dealing with the matter by reduc- 
ing the number of working hours. The short week has 
always been strongly objected to by employers, but if the | 
proposed Bill is passed the Government will have power to | 
enforce it as an exceptional expedient for relieving unem- | 
ployment. Obviously, in a country like France, where the | 
labour supply is normally deficient, the whole of the unem- | 
ployed could be absorbed by a recovery of trade depending 
upon an improvement in foreign exchanges. The foreign 
trade returns for 1934 are regarded as offering some reason 
for satisfaction from the fact that the heavy decline of 
exchanges as compared with the previous year is accom- 
panied by a considerable improvement in the trade 
balance. But as that improvement has only been obtained 
by a restriction of imports there is a growing impression 
that something must be done to develop foreign trade 
rather than reduce an unfavourable balance by placing 
obstacles in the way of exchanges. If that were done the 
problem of unemployment would be largely solved. 


The Metric System. 


It is suggested that the Paris Exhibition of 1937 
should be made the occasion of an organised effort to 
extend the application of the metric system abroad and to 
make its use compulsory in this country. That com- 
pulsion was legalised on January Ist, 1840, but it has never 
been entirely effective, and old weights and measures 
continue to be employed in many trades and occupations, 
such as mile in the navy, the perch, bushel and ounce and 
ancient measures for liquids. Even the quintal represents 
only one-half of the metric equivalent in many parts of 
the country. Custom has proved too strong for the 
universal use of the metric system for close upon a century, 
and it is suggested that the time has come when these 
vestiges of old weights and measures should be definitely 
eliminated. 


The ‘‘ Atlantique.’’ 


The insurance companies having refused to take 
delivery of the burnt-out hull of the “ Atlantique,” on the 
ground that they are exonerated from any such obligation 
by the terms of the policy, the question now arises whether 
the docking charges and other costs that already total 
several million francs can be obtained from the under- 








writers or from the Compagnie Sud-Atlantique, which 
disclaims ownership of the hull. 


British Patent Specifications. 


When an ¢ ti is comm 7 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office, | 


Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci ficati 





TRANSFORMERS AND CONVERTERS. 
421,441. May 4th, 1934.—ExLectrric TRANSFORMERS, 


Aldwych, London, W.C.2. 


A variable magnetic shunt is provided in the transformer | 


described for adjusting the leakage. Such provision is required, 
for example, when the transformer serves for feeding luminous 


tubes, in order to be able to adapt its characteristic to the | 


operating conditions. The illustrations show a transformer 


with an iron core A, low-tension coils B, and high-tension coils C, | 


The | 
British Thomson-Houston Company, Ltd., of Crown House, 


| 

| He consequently makes those valves sufficiently robust to 

| crushiany such stones. The concrete delivered into the hopper A 
drops through the inlet valve B and is pushed forward by the 
piston C through the outlet valve D. Both the valve plates are 


ted from abroad the name and | 


N° 421 


497 























arranged side by side on both limbs. Between the high-tension | 


winding and the low-tension winding a leakage yoke D is | 
arranged. The yoke divides the core opening into two parts, of | 


which the upper part contains the high-tension winding and the 
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lower part the low-tension winding. By varying the air gap 
existing between the leakage yoke and the right-hand limb of 
the core the leakage between the primary and secondary winding 
is varied. The leakage yoke D consists of two sets of alternate 
short and long plates which are made up into two comb-like 
parts. The part indicated at E is stationary on the left-hand 
core limb, while the other part F is displaceable in the longi- 
tudinal direction of the leakage yoke, whereby the air gap 
indicated at G is increased or diminished. Compared with other 
arrangements, the invention has the advantage that the regula- 
tion of the air gap can be effected without additional space being 
required, which results in economy of active iron. Furthermore, 
the device can at any time be subsequently added to an existing 
iron core.—December 20th, 1934. 
421,512. June Ist, 1934..-ELectRic TRANSFORMERS, C. H. F. 
Miller Aktiengesellschaft, of Réntgenstrasse 24/26, 
Hamburg, Germany. 


The transformer constructed in accordance with this invention | 


consists of bundles A of laminations, which are arranged around 
a central axis. Each bundle comprises buckle-shaped lamina- 
tions B. The window of the transformer consequently forms a 
closed cylinder space in which the secondary coil C, the primary 
coil D, and the insulation E and F are arranged. 

















there is a hollow space G which may serve to receive auxiliary 
members or a current-consuming device. The radius R of the 
transformer is the total amount of the portions h, h,-+h, and f ; 
h is the radius of the interior hollow space G, h, +A, is the total 
width of a lamination, while f denotes the width of the window. 
If the ratio between the portions is so chosen that approximately 
h=h,+h,=f, a transformer is obtained having minimum dimen- 
sions and an outer radius R of minimum value.—December 21st, 
1934. 


BUILDING. 


421,497. November 22nd, 1933.—Pumrs ror CoNcRETE, O 
Kaiser, 62, Kohlenstrasse, St. Ingbert, Saar Territory. 

The inventor points out that in pumping concrete the valves 

of the pump may be obstructed in their function by large stones. 


In the middle | 

















made of hardened steel and are operated by the cam mechanism 
E. The specification also envisages a plug type of valve, but 
| again the essential feature is that itis capable of breaking stones 

which obstruct its normal operation.— December 21st, 1934. 


LIGHTING AND HEATING. 


421,489. July 14th, 1933.—ExLecrrican Heatinc Boptres, 
Siemens and Halske Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

A process is described in this 
specification for the production of 
electrical heating bodies, charac- 
terised by the fact that the heat- 
|ing resistance is embedded in a 
refractory protecting covering con- 
sisting of a metallic oxide having 
a high melting point or mixtures 
of such oxides. A is the resist- 
ance wire (for example, of an alloy 
of tungsten and molybdenum) 
thickened at its ends B and 
inserted into further thickenings 
| C, parts of which project out of 
the protecting covering, so that 
the current leads can be con- 
nected to them. The thickenings B 
are, further, helically surrounded 
by a wire D of the same material. 
The whole is surrounded by the 
highly sintered protecting covering 
E. The mass of the protecting 
covering also penetrates into the 
interstices of the helical windings, 
and thus increases the tightness 
at the ends. Suitable substances 
for the protective covering are the 
oxides of aluminium, beryllium, 
chromium, manganese, magnesium, 
zirconium, hafnium, or mixtures of 
such oxides.—December 21st, 1934. 
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| TRAMWAYS AND RAILWAYS. 


421,381. May 29th, 1934.—Raitway CouPLinGs, J.J. Moulis, 
7, Rue des Remparts, Saint-Gaudens, Haute Garonne, 
j France. : 

| This coupling is of the semi-automatic type and relies, for its 
| closing, on the pushing of the snout A between the two halves 
| of the retainer B. The two halves slide apart against the influence 
} 
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of the springs CC and then grip the head. Uncoupling is 
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effected by pulling on the wire cables DD. It is presumably 
necessary to swing the snout into line, about the pivots E EF, 
before engagement can be effected.— December 19th, 1934. 


421,496. October 27th, 1933—Sprine Suspension, A. W. 
Maley, 4, Grosvenor-road, Handsworth, Birmingham ; and 
E. M. Taunton, 96, Fitzroy-avenue, Harborne, Birming- 
ham. 

The invention is concerned with the “‘ easy riding * of railway 
vehicles over uneven tracks on account of lack of lateral align- 
ment, such as when a train passes through crossings. The 
essential feature appears to be that the axle-box should not be 
rigidly constrained, laterally, between the horn plates of the 
truck and has a freedom, in that way, exhibited by the spaces 
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AA. The weight of the vehicle is suspended from the spring by 
a doubly articulated link, at each end, that includes a helical 
spring B. A rocking joint C may also be interposed in this link 
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if the helical spring needs to be very stiff to carry the load. 
—December 21st, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 


421,735. June 30th, 1933.—SrEMmI-ELLIPTICAL SPRINGS FOR 
Motor Cars, W. A. Starley, Albourne, Effingham-road, 
Surbiton, Surrey, and G. W. Tong Appleby, near Scun- 
thorpe, Lincolnshire. 

This spring is made as a pair of leaves, which are convoluted 
as shown, and are separated by spacers A. The leaves are 


N°421,735 








rigidly attached to the chassis at B, and at the other end are 
bolted to a peg C. This peg fits into a socket D fixed on the 
axle. The opposite half of the spring is correspondingly 
arranged, and the two halves are held in the socket by the bolt 
F. (In the drawing the right-hand half is shown withdrawn.) 
In this way the axle is made free to rock without transmitting 
torsional stresses to the spring.—December 31st, 1934. 


MISCELLANEOUS. 


421,461. September 5th, 1934.—Crrcuir ARRANGEMENTS FOR 
Rectiriers, N. V. Philips’ Gloeilampenfabrieken, Emma- 
singel, Eindhoven, North-Brabant, The Netherlands. 

In many cases voltages to be rectified have a high value, 
and a single rectifying tube cannot block them with full security. 
According to the invention a source of alternating current A 
feeds the primary windings B and C of a transformer. The 
secondary windings D and E are each connected in series with 
the rectifying tubes F and G. The rectifier serves for charging 
an accumulator H working at, say, 220 volts. In the blocking 
phase the rectifying tubes F and G not only have to block 
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the voltage of the source of alternating current, but also the 
full accumulator voltage. By ensuring that the rectifying 
tubes, which are filled with a gas, a vapour or a mixture thereof, 
develop a glow discharge in the blocking phase, that state is 
ensured in which each of the two rectifiers blocks approxi- 
mately half the total voltage. To secure the proper voltage 
distribution about both tubes, it was previously necessary in 
such @ case to establish an electric connection between the 
middle of the accumulator battery and a point between both 
rectifying tubes, as shown by the dotted line.—December 20th, 

1934. 

421,492. August 17th, 1933.—Liqump Spray Nozztzs, J. 
Stone and Co., Ltd., Deptford, London, S.E.14; and D. 
Elder, 49, Russell-square, London, W.C.1. 

This nozzle is intended for irrigating purposes and the object 
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aimed at is to obtain as uniform distribution of the water as is 
The nozzle itself is a plain jet, but in front of it there 
ivot. The wheel is 

ttom of the groove 


possible. 
is mounted a wheel A on an excentric 
formed with flanges, like a spool, and the 








is knurled or roughened. When the jet of liquid strikes the 
knurled portion it spreads outwardly, but strikes the flanges, 
which are inclined to allow of a spread of liquid of the desired 
width, and as the wheel revolves the liquid travels to its extreme 
range, but a portion of the liquid hugs the hub and flanges and 
is whirled upwardly and backwardly and in this way there is 
obtained a watered strip of substantially uniform width extend- 
ing from just behind the nozzle to the extreme radius of the 
jet.—December 21st, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-Day. 

Inst. oF ELEoTRICAL ENGINEERS: N.-EasTERN CENTRE.— 
Grand Assembly Rooms, Barras Bridge, Newcastle-upon-Tyne. 
Annual dinner and dance. 7 p.m. 

Inst. oF MrntnG ENGINEERS.—At Rooms of Geological Soc., 
Burlington House, W.1. Annual general meeting. Presidential 
Address by Mr. Laurence Holland, 11.15 a.m. ‘‘ Silicosis in 
British Coal Mines,” Dr. 8. W. Fisher, 2.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Informal talk on ‘‘ The Design and Erection of the Great Wheel 
at Earl’s Court,”’ Mr. H. Cecil Booth. 7.30 p.m. 

Puysicat Soc.—Imperial College of Science and Technology, 
S.W.7. Council meeting, 3.45 p.m. Twentieth Guthrie Lecture, 
‘** An Attempt to Analyse Cosmic Rays,” Prof. A. H. Compton, 
of Chicago University. 4.30 for 4.45 p.m. 

Royat Inst. oF GREAT Brirarn.—21, Albemarle-street, W.1. 
Discourse, ‘““The Approach to the Absolute Zero of Tem- 
perature,’’ Dr. F. Simon. 9 p.m. 

Saturpay, Fes. 2np. 

Inst. oF British FoUNDRYMEN: Lancs. BrancH.—Grand 
Hotel, Manchester. Annual whist drive, dinner, and dance. 

INstT. OF MARINE ENGINEERS : JUNIOR SECTION.—-85-—88, The 
Minories, E.C.3. Dance. 7.30to 11.15 p.m. 

YORKSHIRE EDUCATIONAL ASSOCIATION FOR THE BUILDING 


Inpustry.—College Hall, Technical College, Bradford. Con- | 


ference, ‘‘ Science and the New Building Mate;ials,”” opener 
Dr. R. E. Stradling. 2.30 p.m. 
Sunpay, Fes. 3rp. 

Inst. oF ELECTRICAL ENGINEERS : N,-EasTERN STUDENTS.— 
Visit to the Paramount Theatre, Newcastle-upon-Tyne. 11 a.m. 

Inst. OF ELECTRICAL ENGINEERS: N. MIDLAND STUDENTs. 
—Visit to Paramount Picture Theatre, The Headrow, Leeds. 
10.50 a.m. 

Monpbay, FEB. 4TH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
**Modern Fan Design with Special Reference to Boiler-house 
Applications,” Mr. C. E. H. Eckersley. 7.30 p.m. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
8.W.1. ‘‘ Administration ‘of the Town and Country Planning 
Act, 1932, with Special Reference to Interim Development 
Orders,”’ Mr. S. A. Kelly. 6.30 p.m. 

ENGINEERS’ GERMAN CrIRCLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Electric Furnaces for Modern 
Industry,” Dr. Ing. W. Zwanzig. 5.15 for 6 p.m. 

Inst. oF ELEcTRICAL ENGINEERS: S. MipLtanp CENTRE.— 
James Watt Memorial Inst., Birmingham. ‘‘ Electrical Develop- 
ment of Northern Ireland : An Experiment in the Co-ordination 
of Distribution by a Central Non-profit-earning Authority,” 
Mr.C.R. Westlake. 7 p.m. 

NORTHAMPTON ENGINEERING COLLEGE : 
StupeEnts’ Assoc., ‘‘ Otp N’1ons.—Ye Olde Cock Tavern, 
Fleet-street, E.C.4. Annual informal supper. 6.30 for 7 p.m. 

Royat Inst. oF Great Britain.—2l, 
W.1. General meeting. 5 p.m. 

Soc. or CHemicaL Inpustry.—Joint meeting, London Section 
and Plastics Group. At Rooms of Chemical Soc., Burlington 
House, W.1. ‘* Lac Research,” Mr. A. J. Gibson. Papers will 
be presented by Dr. Verman and Dr. Bhattacharya. 8 p.m. 

TuEsDAY, Fes. 57TH. 

ILLUMINATING ENGINEERING Soc.—Trocadero Restaurant, 
London. Annual dinner and dance. 7 for 7.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—James Watt Memorial 
Inst., Birmingham. ‘ The Utilitarian Aesthetics of Automobile 
Body Design,” Mr. W. O. Kennington. 8 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. ‘‘ Modern Steel Motor Car Body 
Building,” Dr. G. L. Kelley. 7.45 p.m. 

Inst. OF ELECTRICAL ENGINEERS: ScoTtTisH CENTRE.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ The Electrical Development 
of Northern Ireland,” Mr. C. R. Westlake. 7.30 p.m. 

Royat Inst. or GREAT Britarn.—21, Albemarle-street, W.1. 
“Electron Diffraction and its Applications.’’ Prof. G. 
Thomson. 5.15 p.m. 

WEDNESDAY, FEB. 6TH. 

Inst. oF Civit ENGINEERS: BIRMINGHAM AND DISTRICT 
AssociaTion.—Visit to West Middlesex main sewerage and 
sewage disposal works. Leave New-street, Birmingham, 
8.40 a.m. 

Inst. or Etxctricat ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Continuously Evacuated Valves and 
their Associated Equipment,’’ Mr. C. R. Burch and Dr. C. 
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Sykes. 6 p.m. 
Nortu-East Coast oF ENGINEERS AND SHIPBUILDERS : 
GRADUATE SectTion.—Bolbec Hall, Newcastle-upon-Tyne. 


‘* Outdoor Lighting in Industry,” Mr. H.N. Denholm. 7.15 p.m. 
Soc. or Grass TecHNOLoGy : Lonpon SEcTIon.—Visit to the 
Glass Bottle Works of Lewis and Towers, Ltd., Hartwell-street, 
Dalston Junction, E.8. 7.30 p.m. 
Tuurspay, Fes. 7TH. 
ENGINEERING GrRovuP.—Joint meeting with 


CHEMICAL 
Bristol Section. Visit to mills of Keynsham Paper Mills, Ltd. 
2.30 p.m. At the University, Bristol, ‘“‘ Protective Metal 


Coatings,’’ Messrs. Stanley Robson and P. Stacey Lewis. 6.30 
p-m. Messrs. Harts’ Restaurant, Broad-street, Bristol. Informal 
dinner. 8 p.m. 

Giascow UNIvERsITy ENGINEERING Soc.—James Watt 
Engineering Laboratories, Glasgow. ‘‘ The Principles of Tele- 
vision,” Prof.G. W.O. Howe. 7.30 p.m. 

Fripay, Fes. 8TH. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Centrifugally Cast Iron,’’ Mr. J. E. Hurst. 
7 p.m. 

Inst. or Merats.—The University, Sheffield. 
facture of Pewter,’ Captain F. Orme. 7.30 p.m. 


“The Manu- 


Past Day | 


Albemarle-street, 


Junior Inst, oF ENGINEERS,—39, Victoria-street, S.W.1. 
“The Design and Equipment of Photo-elastie Laboratories, 
with a Brief Account of the Elements of Photo-elasticity,” 
Professor E, G. Coker. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUEILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘‘ Fuel Consumption 
and Maintenance Costs of Diesel and Steam-engined Vessels,’’ 
Messrs. L. J. Le Mesurier and H. 8. Humphreys. 6 p.m. 

Roya AERONAUTICAL Soc,—At Inst. of Electrical Engineers, 
Savoy-place, W.C.2,_‘‘Ice Formation in Carburettors and 
Induction Systems,’’ Mr. W. C. Clothier. 6.30 p.m. 

Royat Inst. or Great Brirarn.—21, Albemarle-street, W.1. 
Discourse by Sir Gilbert Walker. 9 p.m, 





Royat Soc. or Arrs.—John-street, Adelphi, W.C.2. ‘‘ Civil 

Aviation in India,” Mr. J. A. Shillidy. 4.30 p.m. 
Monpay, Fes. llr. 

Inst. oF ELEctricaL ENGINEERS.—Savoy-place, W.C.2. 
Discussion on ‘‘The I.E.E. Wiring Regulations (Tenth 
Edition),’” Opener, Mr. H. J. Cash. 6.30 for 7 p.m 

Inst. oF Metats.—At 39, Elmbank-crescent, Glasgow. 


“*Recent Developments in Electric Furnaces for Non-ferrous 
Metals,” Mr. A. G. Robiette. 7.30 p.m. 
Tuespay, Fes. 127. 

Inst. OF AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘*‘ Modern Steel Motor Car Body Building,’ Dr. 
G. L. Kelley. 7.30 p.m. 

Inst. oF British FouNDRYMEN : 
At Municipal College, Ormerod-road, 
Tron and Steel Works,” Mr. A. Benfield. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, ©.2. ‘‘ Electric Are Welding in 
| General Engineering,” Dr. J. Orr. 7.30 p.m. 
| Inst. or MARINE ENGINEERS.—85-88, The Minories, E.C.3. 
| ** Welded Steel Frames for Marine Engines,”’ Mr. C. H. Stevens. 
| 6 p.m. 
| Inst. or MeTats.—James Watt Memorial Inst., Birmingham. 
Symposium on Pickling Processes. 7 p.m. 

Inst. oF MeEtats.—Armstrong College, Newcastle-upon- 
Tyne. ‘‘ Melting Furnaces for Non-ferrous Metals,’ Mr. G. L. 
Cassidy. 7.30 p.m. 
| Inst. or Metats.—Y.M.C.A., Swansea. ‘‘ Design of Rolling 
Mills for Cold Rolling of Metals, both Ferrous and Non-ferrous,”’ 
Mr. C. E. Davies. 6.15 p.m. 

WeEDNEsDAY, Fes. 137TH. 
~9, The Temple, 24, Dale- 
Sound Insulation,’ Mr. A. 


LANCASHIRE BRANCH.- 
Burnley. ‘‘ Modern 
7.15 p.m. 





Soc. 
and 


ENGINEERING 
** Heat 
6.30 p.m. 
Tuurspay, Fes. 14TH. 
| Insr. or AUToMoBILE ENGINEERS.—At Merchant Venturers’ 
| Technical College, Bristol. ‘‘ A Study of Road Performance,” 
Mr. Maurice Platt. 7 p.m. 

Inst. or Crvii ENGINEERS: BIRMINGHAM AND DISTRICT 
AssociaTION ; Inst. OF MECHANICAL ENGINEERS: MIDLAND 
Brancu ; and Inst. or ELectricaL ENorneers: SoutrH Mip- 
LAND CENTRE.—Annual joint meeting. Central Hall, Corpora- 
| tion-street, Birmingham. ‘‘ The Houston Mount Everest 
| Flight,” by the leader of the expedition, Air Commodore P. F. M. 
| Fellowes, D.S.O. 7 p.m. 

Inst. OF MARINE ENGINEERS : JUNIOR SECTION.—-85-88, The 
Minories, E.C.3. ‘* Lubrication of Marine Engines,” Mr. E. R. 

| Chamberlain. 7 p.m. 

Inst. oF MeTALs.—Joint meeting with the Electro-Depositors 

| 

| 


LIVERPOOL 
| street, Liverpool. 
| Lindsay Forster. 


Technical Soc., at Rooms of Soc. of Motor Manufacturers and 
Traders, Ltd., 83, Pall Mall, S.W.1. ‘‘ The Protection of Metals 
by Coatings,”’ Dr. W. H. J. Vernon. 7.30 p.m. 
Fripay, Fes. 15tx. 
Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
| Lecture, ‘‘ The Application of Proof Stress to Modern Aircraft 
| Material.”” Mr. H. J. Alpe. 7.30 p.m. 
| SaturpDay, Fes. l6ru. 
| Inst. oF British FouNDRYMEN: LANCASHIRE BRANCH.— 
| Engineers’ Club, Manchester. ‘‘ Castings,’’ Messrs. W. Machin 
and M. Oldham. 2.45 p.m. 
| Monpay, Fes. 181TH. 
| Inst. or Metats.—Joint Meeting with Inst. of Automobile 
| Engineers, at 39, Elmbank-crescent, Glasgow. ‘‘ Recent 
Advances in Metallurgy,”’ Dr. A. McCance. 7.30 p.m. 
Monpay, Fes. 18TH, To Fripay, Marcu Ist. 
British InpustrRigs Fair, 1935.—London Section. Daily. 


Tuespay, Fes. 19Tx. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, Westminster, 

8.W.1. ‘‘ Effluents,”’ Mr. A. Sciver. 6 p.m. 
WepDNeEspDAY, Fes. 207TH. 

ENGINEERS’ Stupy Group on Econ mics.—Denison Hall 
Vauxhall Bridge-road, S.W.1. » smned Money,” Sir Basil 
Blackett. 7.45 for 8 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Water 
Supplies from Underground Sources,” Lieut.-Colonel J. D. 
Restler. 8 p.m. 


Fripay, Fes. 22np. 

Inst. OF MARINE ENGINEERS.—Connaught Rooms, Great 
Queen-street, W.C.2. Annual dinner. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1- 
| ‘The Repair of Small Boilers and Pressure Vessels,”’ Mr. F. A. 
| Glidewell. 7.30 p.m. 
| Rattway Crus.—At Royal Scottish Corporation, Fetter- 
lane, E.C.4. Annual general meeting, Presidential Address, 
‘* Eastern Counties Railway.” 7.15 p.m. 








Farapay Hovse Otp Stupents’ Association.—The follow- 
ing are the new officers of the F.H.O.S.A. for the current year :— 
President: A. W. Beuttell, M.I.E.E. Vice-Presidents: A. 
H. Bennett, M.I.E.E., L. H. Short, M.C., A.M. Inst. T. Members 
of Council: E. A. Corbin, M.I.E.E., C. H. P. Ewbank, R. G. 
Sankey, M. Vines. 

New Borer For THE LEICESTER Power Station.—In the 
short description, appearing in our last issue, of the new boiler 
that is being installed in the Leicester power station, it was 
stated that on leaving the induced draught fan the gases will 
be delivered to a D type dust collector. We are informed by 
the Sturtevant Engineering Company, however, that, although 
this may have been the original intention, an order has been 
placed for a Sturtevant electrostatic precipitator. 

InstTITuUTION oF Navat ArcuHITECTs.—The Council of the 
Institution of Naval Architects has awarded the Gold Medal for 
the year 1934 to Professor Vice-Admiral Y. Hiraga, I.J.N. (ret.), 
of Tokyo University, for his paper, ‘‘ Experimental Investiga- 
tions on the Resistance of Long Planks and Ships,”’ and the 
Premium to Professor B. P. Haigh, D.Sc., of the Royal Naval 
College, Greenwich, for his paper, ‘‘ Further Tests and Result 
of Experiments on Electrically Welded Joints in Ship Con- 
struction.””’ The Medal and Premium will be presented at the 
opening of the Annual General Meetings on Wednesday, April 
10th next, at the Royal Society of Arts, John-street, London, 











